





















MARCH - 1949 
| > | 
| ‘ 
7 PUBLICATION iy 
Dib bbey,, . 
| £ | 
ty ie 


SEALING METAL PICTURE TUBE 





tic tigers ley trac 


bi 
rue Hum Balancing Coll Structure 


Balanced 
Varieble impedance 
tine 


Reversible Mounting 


Alloy Shields 


: 
Multiple Coil, Semi-Toroidal Coil Structure 


High Fidelity 
Pa 


~~ | FOR IMMEDIAT 
——" 


’ 


1 db 


secondary 
from 


impedance 


primory impedanc® 


125, 200, 250 


ohms 


50, 
333, 500 
ield to 


250, 


alloy internal sh 
50, 125. 200 
333, 500 on™? 


50 


alloy internal § 
5p, 1251 20> _ 
333, 500 ohm* 


et 


000 to 
15,000 ohms 


8,000 t0 

15,000 ohms 
. 000 to 
10,000 
3,000 to 


5 900 oh™ 


ohms 


above ti 


The 
“mm Alloy 


Hipe 


60,000 ohm 
two sections 


effect very low sii 


20,000 ohms 


hield to © 


30—20,000 


5 in 


pickuP 


30-20,000 


over- 


ia two sections 


Pp ckuP 
30-20,000 


20 000 


each side 

50, 125, 200 —— 

333, 500 ohm® 
125, 200 


20,000 


20,000 


¢ the many 
for catalog: 


















bs 
Sy 
ee 
S 












electroni 











MARCH « 1949 


SEALING METAL PICTURE TUBE. Fe EET eT TO OE a a rene Cover 
Metal-to-glass seals of a 16-inch metal picture tube « are made with 40-kw electronic induction heater of Scientific 
Electric Division of “S’ Corrugated Quenched Gap Co. See p 126. Photo by Syd Karson 
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Smaller than your 
fingernail 
BU IGH IN PERFORMANCE 
~ 
\ ees Fe . 
v 
\. - - 
EL-MENCO CAPACITORS 
One sure way to protect the perform- 
ance of your radio, electrical and electronic 
equipment is to specify El-Menco fixed 
mica dielectric capacitors. These small-size, 
high capacity condensers not only meet | 
Army and Navy JAN-C-5 specifications, | 
but they are tested at double the working 
voltage. 
All impregnated and molded in low loss bakelite, | 
El-Menco Capacitors do a better job in any climate under 
the most severe operating conditions, Look to El-Menco to 
help you build and keep your reputation for using the | 
superior components that make your electrical equipment 
superior. | 
THE ELECTRO MOTIVE MFG. CO.., Inc. 
WILLIMANTIC CONNECTICUT | 
Actual Size 1/32" x 1/2" x 3/16". 
For Television, Radio and other Electronic Applica- 
tions. 
2 - 420 mmf. cap. at 500v DCA. 
2 - 535 mmf. cap. at 300v DCA. 
Temp. Co-efficient +50 parts per million per 
degree C for most capacity values. 
6-dot color coded. 


Write on your 
firm letterhead 
for Catalog and Samples. 








MOLDED MICA MICA TRIMMER 


PACITORS 


Foreign Radio and Electronic Manufacturers communicate direct with our Export Dept. at Willimantic, Conn. for information. 


ARCO ELECTRONICS, INC., 135 Liberty St., New York, N. Y. Sole agent for jobbers and distributors in U. $. and Canada. 
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For work that 
no other metals can do! 





Fansteel 


Tungsten and Molybdenum 


Tungsten and Molybdenum are two of the most important refractory metals in 
electrical, electronic and mechanical industries. Their high melting points, low 


Vapor pressure, resistance to arc erosion and great mechanical strength when 
combined with other metals intensify their values. 


Both metals are used for electrical contacts, particularly in automotive ignition, 
vibrators, telegraph relays. They are components in the Fansteel Fastell® metals 


M herein their high resistance 1S combined with the electrical conductivity of silver 
or copper. 


Heating elements in vacuum equipment—electric furnaces of temperatures 1600 C 


to 2000° C—on electrodes for inert gas welding and many other uses require 
Tungsten or Molybdenum. 


Why not investigate Fansteel Metallurgy for better service and possibilities of 
economy in your problems? Fansteel Metallurgical, Corporation, North Chicago, 


Ilinois, U.S.A. 








In Controlled Metallurgy 
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CONTROLLED SPACE FACTOR 


i UNAFFECTED BY OZONE, SUNLIGHT, ELECTRO-CHEMICAL 
"INFLUENCES, AND MOST OTHER NORMAL DESTRUCTIVE FACTORS 


Electrical Insulation Performance 
takes a with new 


TURBOTHERM PLASTIC INSULATED WIRE 


Tet aera Srna IE _——s 








Beyond which TURBOTHERM Insulated Wire, 
available with solid or stranded copper conduc- 


— 


Underwriters Laboratories Approved for 80 de- 
gree C. Appliance, Radio Hook-up and Instru- 
ment Wire; T. F. and T. F. F. for decorative wall 
brackets and candlelabra lighting fixtures, and =| 
small electrical tools and controls, where 
operation in oil at 60 deg C. is a requisite. 


tor, offers a flexible, assembly-facilitating process. | i 
This means production-time economy right at ' 
your own line and bench-manufacturing points. 
Your requirements of insulated wire within the 
gauge range of No. 14 down to No. 30 can be 
most advantageously served by TURBOTHERM. 


Ask for samples and become convinced. 


WILLIAM BRAND & COMPANY 


276 FOURTH AVENUE, NEW YORK 10, N. Y—325 W. HURON STREET, CHICAGO 10, ILL. 
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Top quality power tubes 
for more than 25 years 


— engineers from coast to coast have 
learned through the years to depend on Western 
Electric tubes for long life and top quality per- 
formance. 


Included in Western Electric’s line are power tubes 


and rectifiers for stations of every power, AM and FM, 
Designed by Bell Telephone Laboratories, these tubes 
are now manufactured for Western Electric by 
Machlett Laboratories, Inc., another pioneer in the 
development of electron tubes. 

For full information on Western Electric tubes to 
meet your station’s needs, call your local Graybar 
Representative —or write Graybar Electric Co., 420 
Lexington Ave., New York 17, N. Y. 


Western Electric transmitting tubes will 
be on display at the I. R. E. Convention. 


— QUALITY COUNTS — 


Western Electric 


puluteel &y 7 ' 

‘(» = DISTRIBUTORS: IN THEU. S.A — 
—Va Graybar Electric Company. IN 
PEAY cc CANADA AND NEWFOUNDLAND— 

bos? Northern Electric Company, Ltd 
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Pioneers of Electric and Electronic Progress 


E..., this vear the one-billionth 


Sprague Capacitor rolled off the fast-moving 
production lines in North Adams. 

Fittingly enough, this billionth unit was one 
of the revolutionary new molded paper tubu- 
ulars. Throughout the years, it has been engi- 
neering progress as typified by this development 
that has enabled Sprague to attain its present po- 
sition as one of the largest, most diversified and 


most dependable sources of capacitor supply. 





Other important developments which have 
helped materially in swelling the total of Sprague 
production include *Vitamin Q capacitors for 
higher voltages, higher temperatures and higher 
insulation resistance; “Hypass 3-terminal net- 
works; glass-to-metal sealed capacitors; molded 
*Prokar capacitors for sub-miniature assem- 
blies; high-voltage coupling capacitors; electro- 
lytics for dependable operation up to 450 volts 


at 85°C., and many other types of Capacitors. 


*T. M Reg U.S. Pat. OF 


SPRAGUE 


SPRAGUE ELECTRIC COMPANY © North 


Adams, Mass. 


CRS Sis an a 
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Get tute Production ina feu hours 
~~ WHISTLER 
ADJUSTABLE DIES 


There are plenty of other advantages in using 
Whistler Adjustable Dies. It makes sense to get 
the complete story. And it’s easy to do. Write 
for your Whistler Catalogs today 
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Whistler Adjustable 
ta Me 
in use everywhere... 
working in both large 
and small presses. 


es hata a 


ee aa 


Whistler perforating dies now offer a double-barreled ad- 
vantage in getting into production faster. Standard sizes 
of round hole punches and dies... 1/32 to 3”...can be shipped 
promptly. Special shapes...squares, ovals, rectangles, 
group and notching dies, are quickly made to order. 
Equally important, set-ups are simple...take only a short 
time. Same units can’ be rearranged or units added in 
setting up different jobs. Production is thus ate ihe 
die costs are amortized through continued re-use 
Sore ag legge 
series of punches 
materials up to co mild steel. 
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Heat dissipation can be mighty tough 
... but not for IRC resistors. They are 
universally engineered for the lowest 
possible operating temperatures and 
maximum power dissipation within the 
smallest size units consistent with good 
engineering practice. 


Long experience with the widest line of 
resistor types in the industry has pro- 
vided IRC with a wealth of “know-how” 
on resistor heat dissipation. In Power 
Wire Wound Resistors for example, the 
complete range of tubular and flat types 
manufactured by IRC utilizes a special 
cement coating to attain rapid heat dis- 
sipation. This dark rough surface does 
double duty by effectively guarding the 
windings against harmful atmospheric 
moisture and corrosion. Use the handy 
coupon to get complete data on proven 
advantages of IRC Power Wire Wounds. 





There are 52 spe- IRC Flat Wire Adjustable types Power ratings Windings are of 

h Wound Resistors feature the ex- 
cific types of IRC heer from 2 to 225 highest grade ol- —emmeel 
Power Wire offer a higher clusive IRC non- watts. Variety of loy wire on tough 





Wound Resistors. ‘ space-power corrosive contact 


ratio bend. 8 terminal types. 


ceramic forms 
































New, ADVANCED BT Resistors obsolete present 
performance standards for fixed composition resistors. 
- Extremely low operating temperature and excellent 
power dissipation in compact, light weight, fully insu- 
lated units at ¥3, ¥2, 1 and 2 watts. These ADVANCED 
resistors meet JAN-R-11] specifications. All the facts 
are included in 12-page technical data Bulletin B-1. 





Water-cooled LP Resistors utilize high velocity 
water stream flowing in spiral path against thin 
resistance film. High power dissipation is made 
possible by centrifugal force holding water in 
thermal contact with resistance surface. Resistance 
minum are used to full advantage in film less than 0.001" thick with active length 
housing and winding core of IRC Power much less than a wave length at FM and tele- 
Rheostats, 25 and 50 watts. Type PR vision frequencies, gives excellent frequency 

: characteristics. Resistance values 35 to 1500 ohms; 
15% tolerance standard; power dissipation up 
to 5 K.W. ac. Bulletin F-2 gives all the facts. 





Heat dissipation properties of alu- 


Rheostats operate at full rating at 
about half temperature rise of equiva- 
lent units. Can be operated at full 
power in as low as 25% of rotation 
without appreciable difference in tem- 
perature rise. Direct contact between 
rheostat and mounting panel allows 
rapid conduction to panel of a portion of 
heat dissipated. Send for Bulletin E-2. 3 YG, 

* iy 








If you have the heat put to you for 
speedy service on small order resistor 
requirements for experimental work, 
pilot runs, etc., you'll appreciate the 
advantages of IRC’s Industrial Service Plan. This enables 
you to get ’round-the-corner service from the local stocks of 
your IRC Distributor. He’s a good man to know . . . we'll 
gladly send you his name and address. 




















SEE SE OE EE SE ES ee a eae ee 
! INTERNATIONAL RESISTANCE COMPANY 
i 403 N. BROAD ST., PHILA. 8, PA. 
=r i 
e Urhonever the Circuit, Say WA ’ 
4 
Power Resistors * Voltage Dividers | 
Insulated Composition Resistors « Low 1 
Wattage Wire Wounds * Controls i WN ist kaise ay uncintvahne ceaieidereeacscreuesaatmaeeed crane 
DepositedCarbonPrecistors*Precisions i 
INTERNATIONAL HF and High Voltage Resistors , bse 
. Voltmeter Multipliers * Rheostats 
RESISTANCE COMPANY . race CR Ee 
401 N. Broad Street, Philadelphia 8, Pa. i See 
in Canada: Internetional Resistance Co., Lid., Toronto, Licensee ‘ 
4.7. ARNOT & CO.,AOV.AGENCT i 
i 









Famous “Sealed in Steel” 
New Equipment Line 


Chicago Transformer’s New Equipment Line offers 
transformer engineering ahead of the trends in circuit 
design. It’s the Transformer Line preferred by experts 
in the P.A., ham, communication and experimental 
fields, and by broadcast stations and manufacturers. 

Check these features drawn steel cases to provide 
compact, streamlined mounting; conservative ratings 
that meet all RMA and FCC recommendations; pre- 
cision characteristics for stable, uniformly excellent 
performance these, and many others. Check the 
prices. and you'll learn how little more 1 
these advanced units cost over conven- 
tional transformers. 





CHICAGO... 


The Engineer’s 
Transformer 


Typical of the New Equipment Line are the 
outstanding audio transformers listed below. 
Get full details on the complete line— 
write for descriptive catalog today. 











Response wishin .2db, 30 to 20,000 cycles 
New Full Frequency Range Output Transformer 
No. BO-6. For use in high fidelity amplifiers. 
Couples push-pull 6L6’s (7500 ohms, C-T) to 
6 8 or 16 20-ohm voice coil. Center-tapped 
tertiary winding provides 15‘, inverse feed- 
back to reduce harmonic distortion to a mini- 






No. BO-6 




















mum. In drawn steel case, 4°)4/° x 374" x 346, 
HIGH Q@ CHOKES List Price $23.00 with mounting studs and pin-type terminals. 
° ° . , P There's a CHICAGO OUTPUT TRANSFORMER For Every Full Frequency Use 
for Dynamic Noise Suppression Circuits = 
Cat. N Application Impedance Max. Power List 
Two precision-built chokes with oemeatanaeneses 
inductance values of .8 and 2.4 BO-1 gle Plate to Line Pri —15,000 ohms at 0 to 10 ma d-c a ; 
henrys respectively — accurate to , eer reine ec a 
2 - BO-2 PP Platesto Line  *Pri —20.000 ohms CT 
within »*, with up to 15 ma | *Sec —600 150 ohms CT £30 dbm 19.00 
d-c. Units have a minimum Q of | 8B PP. Plates to Line Pri —5 000 ohms CT 
20. Exceptionally compact, 1!! , *Sec. 600 150 ohms CT +40 dbm 17.00 
e 23, x1 {BO-4 PP Plates to Lir Pri. —7,500 ohms CT 
c —600 150 oh cT +43 dbm 18.00 
No Inductance List BO-5 PP Plates to Line Pri — 10.000 ohms CT 
Write for NSI-1 Bh $10.00 area cahsnamte rnd mince nce Rte 
literature NSI-2 24h 10.00 tlertiary winding provides 15 verse feedback. *Split and balanced winding 











Television Transformers to fit today’s leading TV circuits 












Because Chicago Transf r is the largest TV Power Transformer No. TP-365. Designed to supply 
s es of transformers to the le ; volts th two 5U4G's t in 80 mfd con 
vision industry \ gain the idvantages of enser input. Copper horting band round core 
visi I I 1 I £g s external 1 netic field: cuts image distortion 
Original Equipment’’ components when y ? o 
buy Chicago TV Transformers. Available no My ee in ee ee 
the three units described here are part of a =i 4 A r % Oe aea lah 
lete r to t . ‘ i e No. 2 v amps 
complete new line, soon to be announce 95 omps d Fil. No. 3: 5 6 amps 
Vertical Blocking Oscillator Transformer No. TBO-1. (i Exact equivalent to RC. A. Part No. 20176. List Price, $26.00 
vi ges require r nventiona 1its Vertical Scanning Output Transformer No. TSO-1. Couples 
p Tene ‘ x ae vertical output tubes to picture tube deflection yoke 
Pri. Leckoge 8 % S; Pr 9 hms at v., 6 ycle 3 ma d-c 
R to 4 Ro = 
Exact equivclent to RC. A. Port No. 20872. List Price, $3.10 Exact equivalent to RC. A. Part No. 20472. List Price, $5.90 


Write for Descriptive Literature 


Gay CHICAGO TRANSFORMER Foaeeoen 





Ss 
known receivers produced 
<6) 2) PYAAR IIo), Me) wn +31> and] 1te) Pe) 7 bailey) 





annually are equipped 


with Chicago Transformers 
j F 3501 ADDISON STREET e« CHICAGO 18, ILLINOIS 
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Temp. Coeff. of Resistance: 
* 0.00002 max. from —50°c to +100°c 





the improved electrical resistance alloy! 








Higher Ohmage makes possible Smaller 
Resistors—Increased Savings 


Compared with Manganin and Constanta 
(Advance*), the copper-base alloys widely used for 
high accuracy wire-wound resistors, the electrical resis- 
tivity of Karma* is exceptional — 800 ohms per 
circular mil foot, at 20°C, it is more than 2.7 times 
greater. Now you can wind even smaller precision 
resistors at still lower cost per ohm. 


More Stable Resistance permits Wider Ap- 
plications—at Wider Temperature Ranges 


The comparably Low Temperature Coefficient 
of Resistance of Karma remains constant over a very 
much wider temperature range than that of Manganin 
or Constantan (Advance*). The ‘‘useful range’ of 
¥arma is more than 8 times that of Manganin and 4 
times that of Constantan (Advance*). Karma, therefore, 
is especially adapted for service in precision resistors 
that are subjected to severe changes in temperature. 


Low Thermal EMF Value against Copper assures 
Extreme Accuracy 


In cases where error due to voltage generated 
by thermal EMF against copper must be confined to 
negligible proportions, Manganin has long been ac- 
cepted as ideal for resistor windings. The thermal EMF 
value for Karma against copper is equal to that of 
Manganin itself! 


‘ 


Driver-Harris Company 
HARRISON, NEW JERSEY 


Manufactured and sold in Canada by 








Tempereture Resistance 
characte: tics of 
KARMA 


CHANGE IN RESISTANCE 
a 


| 


8 


re " “2+ bi. be. HO BO 


> 

e 
PERCENTA 

c 

e 

6 


TEMPERATURE Dag ¢ 


High Resistance to Oxidation prolongs Elec- 
trical Properties 


The superior surface oxidation resistance of 
Karma, essentially a nickel chromium alloy, enables it 
to retain its fine electrical properties longer than the 
copper-base alloys Manganin and Constantan (Ad- 
vance"). 


Higher Tensile Strength permits Faster Winding 
Speeds — saves Production Time 


in addition to its outstanding electrical qualities, 
Karma affords physical advantages over the commonly 
accepted alloys. Its higher tensile strength permits 
faster winding speeds; its lower thermal expansion 
minimizes distortion and movement in windings. 

In a word, this urgently needed Driver-Harris 
alloy offers plus values all along the line. Ask us about 
it. We shall be glad to supply you with complete data. 


Detroit, Cleveland, Los Angeles, San Francisco, Seattle 


The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 





*T.M. Reg.U.S.Pat.Off. ‘Formerly D-H experimental alloy #331 















Qe (eady rMicrogrow®" Mailing Address: P. O. Box 500, Hackensack, N. J. 


WORLD'S LARGEST MANUFACTURER 


12 


for Microgroove! .... 





ICROGROOVE long-playing recordings are here to 

M. stay. [his means that every broadcast station and 

recording studio must have quality equipment, especially for 
MICTOLTOON ¢ reproduction 


FOR HIGHEST FIDELITY... IT'S PRESTO ve 


Microgroove, even more than regular recording, 

demands a perfect disc. The answer is Presto. For, 

. sixteen years ago, Presto made the first lacquer-coated 
The new PRESTO ty pe 1535 re produce rs include two s¢ parate discs .. . and today Presto discs are first in quality. 

Pickering diamond stylus heads for microgroove or regular 

recording, an exceptionally fine arm, and a $-position com 

pensating network 


Durability of equipment, fine performance, and economical 
first cost make these PRESTO reproducers ideal for micro- 





groove and also for lateral standard recordings. 


Write today for full specifications on the PRESTO 153M for RECORDING CORPORATION 


microgroove recordings and 153R for regular recordings. Your Paramus, New Jersey 
1 7 
nearest PRESTO distributor can show you the equipment. \ 











In Canada: WALTER P. DOWNS, LTD., Dominion Sq. Bldg., Montreal 


1Vid OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS 
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Ce Sook TELLS THE STORY 


-.. of new and better products made pos Permanite cores are available now. 1-T-F. 
sible. These curves show the static and can deliver spiral wound permanite cores 


dynamic | 1000 cycle) magnetization chat of any size, all having identical magneti 


acteristics of “Permanite”’. This new mag- vation characteristics. This will enable 


netic alloy has the extremely useful prop- designers to predict equipment perform- 
erty of reaching magnetic saturation with a ance accurately and positively. 
very slight change in magnetizing current. 

; ‘ i One look at the curve tells the story of 
Utilization of this property in a core and ‘Permanite”. But Permanite is only part 
coil assembly results in a magnetic am- of the continuing story of I-T-E research 
plifier of extreme reliability for many 


and development to bring you better 
applications. 


equipment and better designs ~ - first. 


For additional information write — Rectifier division I-T-E or consult your 


local 1-T-E representative 


' INT KL EXCELL 


~ 
s. 


1-T-E CIRCUIT BREAKER CO., 19TH & HAMILTON STREETS, PHILADELPHIA 30, PA. 
31 OFFICES IN THE UNITED STATES. In Canada, Eastern Power Devices, Ltd., Toronto 


SWITCHGEAR © UNIT SUBSTATIONS « ISOLATED PHASE BUS STRUCTURES + RESISTORS « SPECIAL PRODUCTS 
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Centralab reports to 





Model urtesy of Johnston Hearing Aid Mix 





Customer comfort greater output dependable pertort implifier mad possible to save space and material by re- 
ance. That's what Johnst wanted for its new Goldentor jucing the nu of components needed. It cut) product 
Hearing Aid. And that’s what it got with the help of Centra time by elimi » many assembling operatiot It 

lab’s amazing P.E.C. Yes, Am pec a complete three-stage aud performance. For A? ta e¢ Bullet 3 





Resistor 


Capacitor 


ACTUAL 


SIZE 





“Filpec” \ \ Capacitor 


Actual size \ \ 


Centralab’s Frlpec is designed for use as a balanced diode load filter, combines up to 
© pacit Capacitor values available from 50 t }) mf. Resistor values from 5 


exor m For plete nf mat if write for Bulletin 2-9 


Actual size 
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Electronic Industry 





or Composition type, 1 watt 
Model "E composition type, 14 watt. Direct contact, 6 resistance tapers. Model 
smoother action, longer life. “M’’—composition type, 1 watt 


dex Switch. Its coil spring gives you 


Great step forward in switching is Let Centralab’s complete Radiohm line take care of your special needs. Wide range 
CRL’'s New Rotary Coil and Cam In- of variations: Model "R wire wound, 3 watts: 


For complete information, write for Bulletin 697. 





check CRL’s original line of ceramic 
disc and tubular Hi-Kaps. For full 
facts, order Bulletins 42-3 and 42-4 


leads, convement location to coils, reduced lead inductances for increased efhiciency in 
low and high frequencies. Rugged, efficient. Write for Bulletin 953 


Centralab’s development of a revolutionary, new Slide Switch promises improved For by-pass or coupling applications, 
AM and FM performance! Flat, horizontal design saves valuable space, allows short 


LOOK TO CENTRALAB IN 1949! First in component research that means lower costs 


for the electronic industry. If you’re planning new equipment, let Centralab’s sales 


and engineering service work with you. Get in touch with Centralab! 


Cen 


DIVISION OF GLOBE-UNION INC., MILWAUKEE, WIS. 


Be sure to visit Booths 234-235 at the 1.R.E. National Convention March 7-10 New York City 
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| I MODEL 901 SERIES 
A-C ano D-€ PORTABLES 





} 


pittaeoeebeseebed 
ee a 












,evrveevvse ve 8 8des 


the modern concept 








in READABILITY... 
in SHIELDING! 






z you Weston’s 


pose portables 
e offered with 
y will reflect 
or Circular 


Jorp., 618 
INSTRUMENTS 





a sth ! ?. os 


Albany © Atlanta © Boston * Buffalo * Charlotte @ Chicago © Cincinnati * Cleveland © 


mS 


Dallas © Denver © Detroit * Houston © lacksonville © Knoxville © Little Rock * Los Angeles * Meriden © Minneapolis * Newark 


Wew Orieans © New York © Oriando © Philadelphia © Phoenix © Pittsburgh © Rochester © San Francisco © Seattle © St. Louis © Syracuse © Tulsa © In Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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Plastics where plastics belong 




















are three of Synthane’s many properties which, in combina- 
tion with its other mechanical, chemical and electrical char- 


acteristics make it one of industry's valuable materials. 


A good electrical insulator, Synthane, the set plastic, is 


for strength, stable over a wide range of temperatures. Hard, dense and 


durable, it also possesses desirable moisture and corrosion- 


wear resistance, resistant qualities. 


and ease The ability of Synthane fo stand up under adverse condi- 
tions is interestingly demonstrated by its use in the Turbo-Jet 
of machining eee Float Shoe. 


Various parts of Float Shoes, used in cementing oil wells, 
are fabricated from Synthane, for example, the valve ball 
and thrust plate in the shoe illustrated at the right. 

Synthane resists the abrasive action of the liquid cement 
pumped through the shoe. It is thermosetting, so that it re- 
tains its original size and shape, yet is easily drilled out after 

the cement has set. Thus, Synthane’s combination of strength, 

wear resistance, stability and ease of machining make it a 
perfect material for this difficult job. 

If this brief review of Synthane’s unique combination of 
desirable properties suggests its use in your product, let us 
help you with design, materials or fabricated parts. Write 

today for the new Synthane Plastics Catalog, 6 River Road, 
Oaks, Pennsylvania. 








[SYNTH ANE| where Synthane belongs 
ea) 


SHEETS ¢ RODS © TUBES © FABRICATED PARTS * MOLDED-LAMINATED «© MOLDED-MACERATED 





Structural strength, wear resistance, and ease of machining 











On a weight-for-strength basis 
Synthane compares favorably with 
many metals, It is durable, light- 
weight, high in tensile, compres- 


sive and flexural strengths. 


If you are always hunting for a better material, one which 


combines many valuable physical, chemical and electrical char- 


acteristics—consider Synthane laminated plastics. 


Synthane has a place in almost every industry because its 


unusual combination of desirable properties can often make a 


good product or process better. 


Synthane resists corrosive atmos- 
pheres, moisture, oils and solvents. 
Synthane is also the set plastic, 
stable over a wide range of tem- 


peratures, 





Synthane is an excellent insulator 

with high dielectric strength, 
low power factor and low dielec- 
tric constant. The ease with which 
it may be machined adds to its 


value for practical applications. 












SYNTHANE CORPORATION, 6 RIVER ROAD, OAKS, PA. 
Gentlemen 


Please send me without obligation a complete catalog of Synthane 
technical plastics 


Vame 
Company 
{ddress 


City Zone State 


Hard and dense, Synthane resists 
fatigue under repeated impact. 
Withstands abrasion, does not 


splinter. 








If these properties of Synthane suggest its possible use 
in your product, let us work with you on materials ot 
fabricated parts. Send Coupon for your copy of the 


Synthane Plasties Catalog . . . no obligation of course. 











DESIGN + MATERIALS + FABRICATION + SHEETS 
RODS + TUBES + FABRICATED PARTS + MOLDED- 
MACERATED ° MOLDED-LAMINATED 




















R 
pays OFF-- 


with the 


GENERAL ELECTRIC PI 


ERFORMANCE-ENGINEERED at Electronics 

Park, the General Electric Focus Coil is 
now being used by many leading television 
manufacturers. The reason for this wide 
spread adoption of the G-E Focus Coil by 
design engineers is best explained by the 
following equation: 


PEM = ?R =.109? x 247 = 2.93 watts 
PEM—PM = ?R =.029? x 960 = 0.81 watts 
Power Saving = 2.12 watts 


In addition to its low current requirements 
(which permit the use of lower-priced power 
supplies) the G-E focus coil is small, compact 
and light in weight. These features provide 
additional space which TV set designers can 
use to advantage. 


For complete information on the G-E Focus 





Coil and other television components, write: 
General Electric Company, Electronics Park, 
Syracuse, New York. 


*Permanent Magnet—Electro-Magnet. 


Goo Can pul (fole CC tilence vn — 
GENERAL @@ ELECTRIC 
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‘Talking’ Negs... 
and Jalking people 























THERE 


10,000 subscribers in a crossbar telephone exchange— 


ARE 10,000 pegs in this machine, representing 


the latest switching system which handles dial calls 
with split-second swiftness 


The pegs represent many types of telephone users 


—two-minute talkers and ten-minute talkers 


people who dial accurately those who make a 


} 


false start or two. They are starting a journey through 





a unique machine which analyzes the performance of 
dial equipment in a typical central office 
But while an 


your call in 


wtual crossbar exchange connects 
a matter of seconds, this counterpart 
moves far more slowly. It gives the Bell Laboratories 


engineers who built it time to observe what happens 








to each call—where bottlenecks develop, which parts 
ire overworked or underworked, which of the circuits 
are most used. 

In a manual exchange, the number of operators 
may be changed to meet different traffic conditions. 
In crossbar, all switching is done by complex electro- 
mechanical devices, permanently built in. This ma- 
chine shows how many devices of each kind there 
must be in a new exchange to give you the best of 
service with a minimum of expensive equipment 

This trafhic-study machine is one of the many in- 
genious research tools devised by the Laboratories as 
part of its continuing job finding new wavs to give 


vou better and better telephone service. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 











(+. GENERAL INDUSTRIES i" 
leads the L. P Parade... 29 o 









MODEL DM—Compact 2 pole, 
shaded pole motor, already being 
widely used by many of America’s 
leading radio and record-changer 
manufacturers. Simple speed 
change mechanism incorporates a 
special long-lasting molded neo- 
prene belt. Speed change lever 

extends beyond turn- 

table rim 


with a low cost, rim drive DUAL SPEED PHONOMOTOR 


FOR BOTH 333 AND 78 R.P.M. RECORDS 


It’s L.P. for Larger Profits when your record- motor has undergone tests far more rigid than 
changers and record-players will handle — service conditions encountered in normal 
both the new long-playing microgroove and use. It is the result of vears of research and 
conventional 78 R.P.M. records. And it’s development . . . built to exacting perform- 
General Industries—oldest name in the — ance standards, but surprisingly low in cost. 


phonomotor field—which offers you ——— General Industries offers prompt delivery of 
nomical turntable unit to capture this pop- 


: this motor in quantity lot shipments. For 
ular, profitable market. 


additional information, specifications and 
Like all GI Smooth Power products, this quotations, write foday. 


In addition to the Model DM, General Industries also manufactures a 
Model DR rim drive dual speed phonomotor. It is a heavy-duty 4-pole 
shaded pole motor for use where the ultimate in performance is desired. 
Novel speed change mechanism is both simple and positive in operation. 











The GENERAL INDUSTRIES Co. 


DEPARTMENT B * ELYRIA, OHIO 
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For Negative Resistance -Voltage Characteristics 


Responding instantly to voltage changes, GLOBAR type BNR Silicon Carbide 


Resistors provide increased resistance as a potential is decreased. Conversely, as a 


GLOBAR 


TRADE MARK 


TYPE BNR 
RESISTORS 








potential is applied, resistance decreases. These resistors have what is commonly 


referred to as “negative resistance-voltage’’. They are used to dampen the effect 


of transient voltages and 


provide instant protection for electrical circuits. 


TYPICAL APPLICATIONS WHERE THESE RESISTORS OPERATE SUCCESSFULLY INCLUDE: 


1 Oil burner ignition transformers 


to prevent high voltage feed back 


into line 


Small motors to prevent arcing of 


2 


governor contact points 


to ect Cx specifications Work 

ouce. To e sure of receiving res: tors 
fe on ‘ furnishes 

@ Ohmic resistance of the resistor and 
allowable plus or minus tolerance 


i contunu- 


f Maximum voltage applic 
ously or intermittently 

4 Duration of load and elapse of time 
between applications 

—e lar ll al ] 

Mmng this data will aisO avoid 


1 confusion, 


3 
4 
5 








Stabilizing rectifier circuits by 
limiting peak voltages. 

Voltage control circuits in elec 
tronic devices 

Protection of solenoids in direct 
current circuits. 











Ss saat i 


GE-R1-B 

ns useful engineer 
data on GLOBAR BNR 
Ceramic Resistors. Coy 
ics will be supplied im 
n diately upon request 
No obligation of course 
Write Dept. V-39, The 
CarborundumCompa 
GLOBAR Divisio: 
Niagara Falls. N.Y 


GLOBAR ceramic Resistors 


BY CARBORUNDUM 


TRADE MARK 





“Carborundum” and “Globar” are registered trademarks which indicate manufacture by The Carborundum ( ompany 
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(f you manufacture 







=> 


you'll want this NEW bulletin 
on glass bushings 


General Electric is now offering to other manufacturers the cast glass 
bushings it has used so successfully on many types of electrical equip- 
ment. 

These bushings are cast of a stable, low-expansion glass. Metal 
hardware is a special nickel-alloy steel, fused to the glass in casting. 
Bushings can be attached directly to the apparatus without gaskets 
by soldering, welding or brazing. 

The resulting joint between bushing and equipment is permanent, 
vacuum-tight, and of high mechanical strength. It is especially de- 
sirable for equipment subject to vibration, shock, attack by fungus 
growth or severe changes in temperature. It eliminates moisture prob- 
lems and often permits more compact, light-weight design of equip- 
ment. 

Our new bulletin, GEA-5093, contains a complete listing of standard 
designs now available giving withstand voltages, current ratings and 
physical dimensions. A copy of this bulletin is yours for the asking. 
Just write Apparatus Department, General Electric Company, 
Schenectady 5, New York. 


Electronic Equipment... 





Glass bushings are currently avail- 
able to meet dry, 60-cycle, flashover 
values of from 10 to 50 kv, and in 
current ratings of 25 and 50 amperes 
(large sizes up to 800 amperes). 
They may be single or multi-con- 
ductor and can be provided with a 
top flange to permit mounting tube 
sockets directly on the bushings. 
Diameters range from 1% to 3% 
inches and weight from 22 oz. to 
4 |b. 


GENERAL @@ ELECTRIC 
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REVERE SHEET AND STRIP 
FOR DRAWN PARTS 


Foe all products to be made by drawing, 
stamping and similar sheet metal operations, 
Revere sheet and strip of copper or brass offer 
maximum ease of fabrication. Not only are these 
mctals naturally ductile, but they benefit further 
from the metallurgical skill which Revere has 
gained in 147 years of experience. 

In composition, mechanical properties, grain 
size, dimensions and finish, you will find Revere 
metals highly uniform. They enable you to set 
up economical production methods and adhere 
to them. They can help you produc e better 
products at faster production rates, with less 
scrap and fewer rejects. 

Revere copper, brass and bronze lend them- 
selves readily to the widest variety of finishing 
operations—polishing, lacquering, electro-plat- 
ing. Witb these superior matcrials it is easy to 


22 





make radio shields and similar products beau- 
tiful as weil as serviceable. 

That is why wise buyers place their orders 
with Revere for such mill producis as—Cop/per 
cnd Copper Alloys: Sheet and Plate, Roll and 
Strip, Rod and Bar, Tube and Pipe, Extruded 
Shapes, Forgings—Aluminum Alloys: Tubing, 
Extruded — Shapes, Forgings—Stec!: — Electric 
Welded Steel Tube. We solicit your orders for 


these materials. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago, U1; Detroit, Mich. 
Neu Bedford, Mass.; Rome, N.Y. 


Sales Offices in Principal Cities, Distributors Everywhere, 
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CUSTOM MADE 
TECHNICAL CERAMICS 


Main Plant and Office 


Production experience and 
continuous research for 
almost half a century have made 
this building the headquarters 
for problems on 


Technical Ceramics 


@ 7 1.2 Ver A 8 Oo F Cera Mita i‘ FA B28. O96 & 4? 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


SALES OFFICES: ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 © NEWARK, N. J., 671 Broad St., Tel: Mitchell 2-8159 © CAMBRIDGE, Mass., 38-8 Brattle St., 
Tel: Kirkland 4498 @ CHICAGO, 9 S. Clinton St., Tel: Central 1721 © LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9079 @ PHILADELPHIA, 1649 N. Broad St. 









RATION 
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Herets a distinguished user 


\s the manufacturer of the famous “K-Tran” points out, 
when it comes to performance with economy, there’s nothing 
eax “ to equal G. A. & F. Carbonyl Tron Powders. 
No other iron powder gives the superior performance of 
Carbonyl Iron Powder. It is easier to control from the stand- 
point of manufacture. It is uniform, therefore requires very 
little control work on the part of the manufacturer. 
G. A. & F. Carbonyl Iron Powders are easier to mold and 
machine. They save money because of assured longer tool 
life, and save time because tools need changing less often. 


Savings of 5 to 1 have been reported. 


G. A.* F. Carb 


March, 1949 — ELECTRONICS 





a ff] li | 




















K TRAN made by Automatic Manu- 
facturing Co. Available in RF and IF 
transformers covering frequency ranges 
from 20 KC to 30 Megacyeles and higher. 





who's really “sold" 


“ * 
. ° oa: ® 3 
For the highest permeability for the Q developed, follow e GF s-% e s 
; , ene ; © 
the advice of Automatic Manufacturing. Ask your core e 
maker. Ask your coil winder. It’s a well-known fact among ” oo © 
electronics experts that Carbonyl Lron Powders are better! ° é‘ 


Or... 6 
See Antara Products’ “Parade of Cores & Coils’—Booth 27 ANTARA PRODUCTS 


A DIVISION OF 
and 28, Radio Engineering Show of 1919 L.R.E. National 


Convention, Grand Central Palace, New York City, March GENERAL ANILINE & FILM CORPORATION 
; eg ee 444 Madison Avenue 
7-10. Carbonyl ron Powders also on exhibition at the Spring 


Veeting of the Metal Powder Association, Drake Hotel, « New York 22, N. Y. >) 
Chicago, April 5 and 6. ' e S i“ . e 
° e 


ony! Iron Powders 
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CARING MULTIPLEX Can 


Noaturat hazards are no longer obstacles to the telephone engineer. Standard 
Time-sharing Multiplex can provide a thoroughly reliable trunk system which is 
easy to install and maintain in the most difficult terrain. 

Each equipment deals with up to 24 channels, handling any kind of ALF. traffic 
in the 300-3400c s range, including teleprinter and automatic telephone signals. 
Time-sharing Multiplex ensures low crosstalk and noise levels, and fading does 
not affect speech levels. p 
A UHF carrier is used, and the normal line-of-sight range can be extended 
by automatic repeaters. 

Complete terminal equipment occupies a double cabinet 7’ wide x 2'4" deep 
x 66 high, and aerials may be up to 100’ from the main equipment. 


Write for Bulletin No 5!l which gives further facts and figures. 


Standard Telephones and Cables Limited Radio Division 


Associates of the International Telephone and Telegraph Corporation 


OAKLEIGH ROAD, NEW SOUTHGATE, LONDON, N.41, ENGLAND 
B.D.6. 
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More and more Hearing Aid 


Manufacturers are turning to 


Centralab’s Printed Electronic Circuits 
to Simplify Production . . . to Build 
Smaller, Finer Units! 


JOHNSTON — finds 
special Ampec audio 
amplifier cuts weight 





- ALLEN-HOWE 
PARAVOX — uses — was first to use P. E. C 
custom CRL Ampec for ii bie in hearing aids 


quick assembly. 


BELTONE — rap!aces 
45 parts with one 
P. E. C. unit. 


MICROTONE — 
vees 12. P. EC. 
units to save space. 


The illustrated units are now on the 
market — Watch for at least 5 more 
by June First! 


hole) Ge fe) Ty IN 1949! 
RF 


R 


Division of GLOBE-UNION INC., Milwaukee 
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GUARANTEED 
ACCURACY 

1 part in 100,000 

(.001%) 


Ubes 


Time bases, rate indicators, clock systems, chronographs, 
geo-physical prospecting, control devices and for running 


small synchronous motors. 
Type 2121 A. 


TERMINATION ‘~ a 


pda tes 1. Bimetallic, temperature-compensated fork, no heating or 
CONSTRUCTION heat-up time is required. 


e 
stancard 5 


48 ane 2. Fork is hermetically sealed, no barometric effects on 
HOUSING frequency. 
P 9" x 8 Metal Cabinet 3. Precision type, non-ageing, low coefficient resistors used 


WEIGHT where advantageous. 

25 4. Non-linear negative feedback for constant amplitude 
control. 

. No multi-vibrators used. 


. Synchronous clock simplifies checking with time signal. 


? 
s recifications 
Accuracy—1l part in 100,000 (.001%). 


Temperature coefficient—1 part in 1,000,000 per degree 
centigrade (or better). 
Outputs— 


aw 





1. 60 cycles, sine wave, 0-110 volts at 0 to 10 watts 


American Time Products, Inc., (adjustable). 





580 Fifth Ave., New York 19, N. Y. 2. 120 cycle pulses, 30 volts negative. 
Gentlemen: 3. 240 cycle pulses, 30 volts positive and negative. Pulse 
Please send descriptive folder, No. 2121A. duration, 100 micro-seconds. 
product of 
Name 
i 

Simian AMERICAN TIME PRODUCTS 
Address : . — 

580 Fifth Avenue . New York 19, N. Y. 
City atate Operating under patents of the Western Electric Company 
28 
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_ nothing short of being best... 










ABBOTT LABORATORIES 


North Chicago, Illinois. 
uses this PLASTIC CAP as a 
functioning part of highly 
specialized hospital equip- 
ment, and it must be right! 


% The above is on excerpt from a profes- 
sionally directed Abbott advertisement 


This Piece is our Salesman 
for more Plunger Molding 


When you plan molding, consider the plunger 
method—and call Consolidated. By plunger- 
processing this intricately designed and 
threaded part of black Bakelite, we main- 
tained precision quality, used fewer cavities, 


A Versatile Bit of Equipment, states ABBOTT 














This dispensing cap, in conjunction 
with rubber tubing, is used for 
venoclysis. It is designed to fit all 
Abbott bottles containing intra- 
venous solutions. A versatile bit of 
equipment, it makes possible sev- 
eral different variations in veno- 
clysis technique. 

This compact cap permits intro- 
duction of supplementary paren- 
teral medication directly into the 
flow without disturbing the pa- 
tient. It can be used with one 
bottle, or hooked up with 
additional bottles, in 
series. The sketches 
to the left, repro- 
duced through the 
courtesy of Abbott 
Laboratories, show 
these caps as in- . 
stalled and ar- 
ranged for a two- 
bottle series hook-up. 


lowered tool costs and, through shortened 
cycles—increased production. 

Of prime importance is the fact that the 
customer is well pleased . . . and the equip- 
ment well served. As a result of this and 
other Consolidated-solved problems, we in- 
vite the opportunity to apply our know-how 
to any and all custom molding assignments — 
plunger, compression, injection. Our experi- 
enced sales engineers are at your service. 
Inquiries invited! 





YOUR 
BLUEPRINT 











IN PLASTIC 


PRODUCT DEVELOPMENT + MOLD DESIGN + MOLD CONSTRUCTION + PLUNGER MOLDING + TRANSFER MOLDING - INJECTION MOLDING - COMPRESSION MOLDING 
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Wheu the Underwriters Say: 


‘1Where heater cord is used and the temperatures on the braid within the 
appliance exceed 90°C., supplementary insulation is required over the braid.’ 


Would you choose-- | 





N 
N 
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oe 
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dere is an electric heater cord with “pants 
of BH Non-Fraying Fiberglas Sleeving, 
of sily slipped over the leads and covered 
id by a larger BH Fiberglas Sleeving. Saves 
n in assembly time. Approved by 





s a labor consuming method « 


pping an electric cord with thre 





tary insulatio 


suppler 





equire 1 ti Pesag bce. om Laboratories, Inc Unde iters’ Laboratories, Inc 
| 
Now BH Non-Fraying Fiberglas Sleeving gives yet remains flexible as string because no hardeni 
you a better, faster way of providing supplementary varnish or lacquer is used in BH Fiberglas Sleeving 
Will not fray. crack or split when bent. Heat r 


insulation required by the Underwriters’ for built- 
in heater cord. Recent assembly tests have shown sistant to 1200°1 
minutes in the insulation of a cover knobs and terminals smoothly 


if necessary. Can be spread ti 





savings of three 
single heater cord. Slow hand wrapping methods 
more and are not uniform. With 


Leading appliance manufacturers in every sectior 
BH Non-Fraying Fiberglas Sleeving, there are no of the country specify BH Fiberglis Sleeving for 
threads to break or unravel. No possibility of supplementary insulation: in their products om 
partially-uncovered braid. No time spent in job- Non-Fraying Fiberglas Sleeving ts made i an 
training employees st indard sizes and colors, in standard 36” lengths 

: and 500’ coils, or it may be supplied in short 
By simply slipping a section of BH Fiberglas Sleev- PO x aca jeg specific requirements, Use it in 
ing over each asbestos covered lead, and then fitting , ae leat, in your product. Write today for details 


a larger BH Fiberglas Sleeving over the bra yA —_ 
job is completed quickly and efficiently fays pug, : Beyiiry, Harris Mr6. Co., Consnonocks Ps 


take time, cost 





7, 








; J j PAt 
{ YE F% ( PLS 
J nia Ve Pe 
*BH Non-Fraying Fiberglas S$ t r Bent Ha process (U.S. Pat. N Fiberglas’”’ is Reg. TM w zt ( 
————— — — — — — — — — — — — — - — - - - USE COUPON NOW meee nr oreo oo 
y,H Mtg. ¢ D ( hohock Pa 
I BH Non-t g t Send 
( ID) BH Prod ‘ 
ons g t I S ] 
( t) Ray t S] 2 j 
so I can » BH I ‘ £ xibl s 3 gz, k w I 
S ial T 1 Fiberglas 
COMPANY a a Tubing 


NAME__ 


ADDRESS 
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sorensen hone dl 
siniewte COLO Changes 


due to changes in lamp voltage 


The Hunter Color anc 
Color Ditlerence Mete: 
shown here in phantom is 
a photo-clectric tristimulu 
colorimeter equipped with 
photocell windows and 
measuring Circuits se 
chosen as to permit tl 
reading of three values of 
color direct’ from 10-turn 
potentiometer rheostats 
* Precise measurements of 
color and small color dit 
lerences may be quickly 
obtained 





Phis is another precision insument from which accurate measurements can be ob 
tained only through accurate voltage regulation. Phe Sorensen Model 1504 Electronic Vo! 
tage Regulator is employed with the Hunter Color Meter to eliminate color changes when 
the voltage of the lamp changes 

Where precise voltage control is essential to accurate reading, Voltage Regulators and 
Nobatrons by Sorensen offer vou these essential advantages 

* precise regulation accuracy 

* excellent wave form 

* fast recovery time 

* constant output voltage 

* insensitivity to line frequency fluctuations 


Write lon catalog ol tell us vour voltage reeulation woblems Our cneimeecrs will be 
e 4 4 
happy to make specifi recommendations. 


THE FIRST LINE OF STANDARD ELECTRONIC VOLTAGE REGULATORS 


Representatives in principal cities 


7Forensen and company, inc. 


375 Fairfield Ave., Stamlord, Connecticut 
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RICHARDSON 





| dependable 
names in 


lastics 
p A 





A 


EXPERIENCE is just one of 
the factors that make the names of INSUROK 
and Richardson more significant to manu- 
facturers whose products require laminated 
or molded plastics. Richardson customers 
benefit from this experience in many ways. 

1) Richardson experience with a wide 
variety of plastic materials helps you select the 
one that accomplishes your purpose most 
effectively, efficiently and economically. 

2) Richardson experience in the design 
and production of Laminated INSUROK 
and Molded INSUROK products has re- 


sulted in savings to scores of manufacturers. 

(3) Richardson’s many proven grades of 
Laminated INSUROK are available in sheet, 
rod or tube stock or in fabricated, punched or 
post-formed component parts for an endless 
variety of applications. 

(4) INSUROK plastic products and 
Richardson services have played an important 
part in the development and refinement of 
many products. 

It might be to our mutual advantage to 
know how these materials and services can 
work for you. 


INseroK & + recited Ae RICHARDSON COMPANY 


trade-mark of The Richardson 


Company 


GENERAL OFFICES LOCKLAND. OHIO 


FOUNDED IN 1658 


Sales Headquarters: MELROSE PARK, ILLINOIS 


TrRoiT - NDIANAPOLIS - MILWAUKEE . NEW BRUNSWICK 





N 3.) = NEW YORK PHILADELPHIA ROCHESTER - st 
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W) AMERTRAN wwttie TRANSFORMERS 
i for every tube requirement! 





r‘yso meet the need for filament excitation of large 
i. vacuum tubes, we are for the first time offering a 
complete line of high impedance transformers for this 
application. AmerTran High Impedance Transformers, 
designed for use with specific tubes, limit the inrush 
and operating currents to the values recommended by 
tube manufacturers. 


You will find listed below a rating to be used with your 

particular tube requirements. Several ratings are fur- 
nished for certain tubes so that the designer may 
choose single or polyphase operation. 


Attractive, economical, and light in weight, AmerTran 
High Impedance Transformers will meet your exacting 






































requirements. 
Consult our Sales Representatives listed below for \ : 
further information. ones amet 
Inpet Primary Frequency Secondary Mex. Amps. Sec. Test Catalog 
Tube Types VA Volts cPs Volts Amps. Limited te Kv Member 
8014 265 230 50/60 15.0 14.5 30A $s 162-001 
8021 530 230 3.2 125.0 220A $s 162-002 
7024 480 230 50/60 126 29.0 SOA 5 162-003 
891-892 
R. | 891R-892R 800 230 50/60 11.0 60.0 120A $ 162-004" 
891-891R 
c. | 892-892R 1600 230 50/60 22.0 0.0 120A 5 162-005 
8B9A-RA 1920 230 50/60 11.0 125.0 187A 5 162-006* 
a. | 5671 4390 230 50/60 11.0 285.0 425K 5 162-007 
880 5630 230 50/60 12.6 320.0 480A 5 162-008 
5592 5700 230 50/60 11.0 412.0 750A > 162-009 
898A 9700 230 50/60 33.0 210.0 315A $ 162-010 
9C21-9C22 10200 230 50/60 19.5 415.0 750A 5 162-011 
w 
s $530 385 230 50/60 5.0 55.0 82.5A $s 162-021 
t 554) 580 230 50/60 7.5 $5.0 82.5A $s 162-022* 
R | 228A-236A-2408 
WN | 220C-220CA 1180 230 50/60 21.0 40.0 60.4 5 162-023 
& | 341AA, 343A, 
L 43AA 1740 230 50/60 21.5 $7.5 86.25A 5 162-024* 
t 
c. | 342A 1880 230 50/60 20.0 67.0 100A 5 162-025 
F 
& | 7¢23,7¢25 380 220 50/60 11.0 28.5 57.0 $s 162-031 
pD | 5680 565 220 50/60 13.0 36.0 72 5 162-032 
@ | 8c25 980 220 50/60 7.0 100 5 162-033 
R | FI25A, F125 1360 220 50/60 13.6 65.5 92.5 5 62-034 
A | F1298, FI29R 1720 220 50/60 20.0 71.0 142 5 162-035 
| FI24a 2600 220 50/60 27.2 68.5 103 5 162-036 
9C28, 9C29, 

, t. | 9C30, 9¢31 2850 220 50/60 15.0 135 202.5 $s 162-037 
a | Fi34 21800 220 50/60 25.0 625 937.5 5 162-038 
R. 

a 
i 1500T 255 220 50/60 7.5 25 40 $s 162-041 
A 3XZ500T 505 220 50/60 7.5 48 72. 5 162-042 






































*Scott Taps (115/199/230) 


THE AMERICAN TRANSFORMER CO., 178 Emmet St., Newark 5, N. J. 


Sales Representatives 
Holliday-Hathaway Co., 238 Main Street, Cambridge 42, Mass 
Joralemon, Craig & Co., 112 South 16th Street, Philadelphia, Pa. 
Holliday-Hathaway Co., 276 South Drive, Rochester 12, New York 

Royal J. Higgins Co., 600 So. Michigan Ave., Chicago 5, lillinois Pioneer M f sofT sR and 


Don L Davis, 3021 No. 3rd St., Horrisburg, Pa. Rectifiers for Electronics and Power Transmission 
Emmett N. Hughes, 1709 W. 8th St., Los Angeles, California 
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size 
Since discovering that toroidal coils are the solu- eee 


tion to problems in compactness of communica- 
tion and contro! equipment, design engineers have 
been confronted with the ever pressing problem of 
miniaturization. 

A major step towards a solution has now been found 
and we take pleasure in presenting to the electronics 
field, the penultimate in the design of miniature 
high Q coils, the types TC-4 and TC-5 and the 
ultimate, sub-miniature TC-O which is not much 
larger than a thumb nail. 

For many applications, design engineers will bene- 
fit from our specialized experience in the manufac- 
ture of miniature components and filters by utilizing 
the performance capabilities, degressively, of their 
larger associates (Types TC-1, TC-2, TC-3) but 
compressed into midget proportions, permitting an 
elegant solution to the importunate problem of 
miniaturization. 

All of the TC series are toroidally wound on 
molybdenum permalloy cores providing high Q with 
a stabifity unattainable by any other material. 


EXCLUSIVE MANUFACTURERS OF 


YONKERS 2, NEW YORK 


CABLE ADDRESS “BURNELL 
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GENERAL ELECTRIC INDUSTRIAL TUBE ANALYZER — TYPE 
YTW-3—The widespread use of thyratron and phanatron 
tubes ia modern industrial operations demands a test device 
that can quickly and accurately determine the performance 


characteristics of these types. 


The General Electric analyzer, type YTW-3, has been 


designed as a compact, portable unit 


The analyzer measures the peak arc drop voltage of these 
rectifier tubes under maximum rated load or under specific 
application load. Readings are taken directly from a large 
dial which controls an accurate slide-back type voltmeter. 


GENERAL ELECTRIC INDUSTRIAL OSCIL- 
LOSCOPE-—TYPE YNA-4— [his industrial 
oscilloscope was built for one specific job 
—industrial testing. Designed to meet 
Strict plant safety requirements, it is en- 
closed in an insulated case. The cathode 
ray tube is rubber mounted with a protec 
tive window in front of the tube 

A special power transformer provides 
isolation from the power line circuits for 
safer and more dependable operation, 

Covers a wide range of trouble shooting 
and preventive maintenance applications 
in connection with welding, control, and 
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simple in operative 
procedure so that non-technical personnel can learn to use 
it in a short time. This permits frequent tube tests that will 
maintain equipment at a high level of efficiency and avoid 
costly shut-downs due to tube failure in critical operations. 


power rectifier equipment. Also invalu- 
able in the production testing of switches, 
relays and other electrical components. In 
welding operations particularly, its fun- 
damental value can be recognized quickly. 
When the quality of welds begins to de- 
teriorate, checks with the industrial scope 
locate the trouble and aid in maintaining 
quality. 

For complete information on these in- 
dustrial test equipments and other per- 
formance-engineered instruments write: 
General Electric Company, Electronics 
Park, Syracuse, New York, 


”Z Cl COR fuel yout Nn, WVEHCE 7 


GENERAL @@ ELECTRIC 























@ General Electric 
Industrial Tube Analyzer 
Type YTW-3 





4 General Electric 
Industrial Oscilloscope 
Type YNA-4 
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two greaf names 


Important Announcement To Our Many Friends 


In The Broadcasting And Specialty Electronics Fields 


CORNELL-DUBILIER ELECTRIC CORPORATION 


333 HAMILTON BOULEVARD 


Jaradon So. PLAINFIELD, N.J. 


To Our Customers: 


We take pleasure in announcing the purchase of the Faradon 
Capacitor Division of the Radio Corporation of America 


Cornell-Dubilier acquired by the purchase the good will and 
trademark of “*Faradon*, the inventory, tools, dies, molds, equipment, 
instruments, designs, processes, and patent licenses. We have moved 
the Faradon equipment to our plants and are presently manufacturing 
the complete line of Faradon capacitors previously manufactured by 
the Radio Corporation of America. 


Cornell-Dubilier transmitting capacitors and Faradon 
capacitors will be sold as separate lines, as Faradon capacitors are 
not always interchangeable with those of Cornell-Dubilier. Orders 
for Faradon capacitors, using the Faradon part numbers, may be mailed 
to our Sales Office at South Plainfield, New Jersey. 


The high quality for which both Faradon and Cornell-Dubilier 
have been known for the last four decades will be meticulously main- 
tained. The addition of the Faradon line will greatly improve our 
services, particularly to the broadcast stations and for those engaged 
in the specialty electronic fields. 


The continued confidence of our customers in our product has 
made possible the acquisition of this additional outstanding line. 


Sincerely yours, 


CORNELL-DUBILIER ELECTRIC CORPORATION 


Defy (Se 


OB:K 


PLANTS LOCATED imu 8 a 
AT ROUTH PLamerq® MJ PROWIOENCE ® | ImDIAMAROLI® [NO NEW BEDFORS Mass WORCESTER Mase me BRooniine Mage 


CORNELL DUBILIER ELECTRIC CORPORATION 


CAPACITORS - AUTO VIBRATORS - TV AND FM ANTENNAS . POWER CONVERTERS 
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WO new Hypex* Projectors — designed for 360- 


MODEL VR-11 ‘‘THREE-SIXTY’’ HYPEX y 
(above) 15 WATTS, 280 CPS CUT-OFF 


MODEL VR-241 “THREE-SIXTY” HYPEX sound distributed horizontally in all directions, these new 


(at right) 25 warts, 140 CPS CUT-OFF models are intended for installations where coverage of rela- 


degree sound dispersal—are now available. With 


tively large areas and suspension from the ceiling are desired. 


ha 
Like all Hypex Projectors, these radial units incorporate the 
famous Hypex formula+ which results in improved acoustic 
PPP gm performance. 
By the addition of the two radials to the four previously 


announced Hypex units illustrated below, the Hypex line 


now includes a model for every “sound” need, indoors or out- 


doors. 
*Trade Mark Registered +Patent 2,338,262 
ENSEN MANUFACTURING COMPANY 
‘ . ivtalise oh the Mile Combed Write for Data Sheet 143 
6607 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS In Canada: COPPER WIRE PRODUCTS, LTD., 351 CARLAW AVENUE, TORONTO 





MODEL VH-24 HYPEX MODEL VH-20 HYPEX MODEL VH-15 HYPEX MODEL VH-91 HYPEX 
25 WATTS; 110 CPS CUT-OFF 25 WATTS; 140 CPS CUT-OFF 15 WATTS; 180 CPS CUT-OFF 15 WATTS; 300 CPS CUT-OFF 
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STABILINE lE VOLTAGE REGULATOR 


The new 250 VA STABILINE Type IE51002 is the latest addition to the Superior Electric 
line of dependable instantaneous electronic automatic voltage regulators. It's easy to carry 
this compact, portable unit to any location in shop or laboratory — from one test station or 
operation to another. And packed into its black wrinkle-finished case are the same superior 
characteristics of workmanship and performance found in STABILINES of larger capacity. 


Here are the ratings for the new 250 VA STABILINE Type IE51002 Input Voltage 
Range: 95 to 135 volts. Output Voltage Range: adjustable between 110 and 120 volts. Rated 
Output: 0 to 250 volt-amperes. Frequency in Cycles: 60 10°7. Load Power Factor: 0.5 
lagging to 0.9 leading. Waveform Distortion: verver exceeds 3°/. Stabilization: 0.1 volts 
of preset value. Regulation: 0.15 volts of preset value. Recovery Time: 3 to 6 cycles. 
Among the many advantages of this new voltage regulator 

is the fact that all tubes but one are standard —- and the | rr ) 
non-standard tube is made by a well-known manufacturer. , ae 
Tube replacement is thereby made easy — at no extra { s 
trouble to you. The 250 VA STABILINE Type IE51002 — 
is easy to order, too. There are no annoying suffixes to - . 
watch on your order — no “extras” to buy. The standard 


cataloged model provides equal or improved characteristics 


“or nel Connection diagram showing operating 
over so-called “special designs’. 


circuit of the new 250 VA STABILINE 
Each unit is complete, offering all the superior features. Type 1€51002. 

Operation is simple. No extra parts or accessories are 
needed — no special adjustments to achieve maximum per- 
formance and service. 

The new 250 VA STABILINE Type IE51002 is a self- 
contained unit measuring 11! 2” x 11!2” x 1014”. It's com- 
plete with carrying handle, 6’ cord and plug, 2 outlet 
receptacles and a pair of Superior 5-Way Binding Posts. 
Fuses are located in the input for complete protection. 
There’s a handy “on-off” switch, pilot light and a screw- 
driver adjustment for output voltage. 





Rear view showing compactness and 
superior workmanship in the 1£51002 


tue SUPERIOR ELECTRIC ¢ 


Write today for complete 
information. 


4039 MEADOW STREET 
BRISTOL, CONNECTICUT 





BRISTOL, CONNECTICUT & 


Powerstat Variable Transformers @ Volthox A C Power Supply @ Stabiline Voltage Regulators. 
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ae Your cars 
hear only your 
calls! 






REET 


“(eee 


Just press a button to call your 
cars—individually, or by groups 


Now you can control and direct calls to your fleet, or te any one 
car in your fleet with the new Motorola “QUIK-CALL” selective 
signaling equipment! Your cars can be called only by your base 
station. Another “FIRST’— Motorola “Quik-Call” prevents your 
cars from receiving calls sent by other transmitters on the same 
or adjacent channels...they need not hear any calls except those 
coded from your station alone. Interference from diathermy is 
completely locked out during standby and, most important, skip 
interference false calling and squelch opening is eliminated 

Motorola “QUIK-CALL” prevents nuisance interference from 
stations in nearby communities, reducing driver fatigue and 
increasing the utility of any radio system. 

Developed after two and one half years of exacting research, 
Motorola “QUIK-CALL” is based upon the use of a pure tone 
generator of instrument precision, called the Vibrasender, and a 
responding resonant responder—called the Vibrasponder. These 
“electro-mechanisms” in various combinations, are capable of 
calling your fleet (with the single-key system) or of selectivity 
calling up to 1,350 individual units (with the 24-key system) 
with the precision and speed of adding machine operation. 


A product of Motorola Research Laboratories 
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Motorola CUUIK: Ale can be added 
to your present Molerola equipment 


Ic doesn’t matter whether you're installing a whole new 
communications system, or if you already have 2-way 
radio...the Motorola “QUIK-CALL” can be adapted to 
your system in bringing it up to date. Enjoy the advan- 
tages of this new kind of 2-way radio. 


FREE! o GET THE COMPLETE DETAILS 
: DESCRIPTIVE BOOKLET 
MAIL THIS COUPON TODAY 


Set em a ne ma ae me a a 
4 oN 

we") COMMUNICATIONS DIVISION 
~ 4545 West Augusta Boulevard 


Chicago 51, Illinois Dept. £ 


Please mail me a FREE copy of the descriptive booklet on 
Motorola “QUIK-CALL” selective signaling equipment. 


CRD Sava cciminidcvedane a eaaihaslaaiedan tame a 
Ny iinccinnsiniiiitltegdacinnlieiiidiale “ 
' 
Ciicctceteceeeenecen Zone...... State 
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Where’s the manufacturer these days who doesn’t 
need all the competitive and cost advantages he can 
get? Maybe you have new electrical or mechanical 
equipment in mind—designs or re-designs that 
should employ permanent magnets for best results. 
Maybe you have existing applications that perma- 
nent magnets will do better—save you time and 
money in production, and step up the efficiency of 
ew your product. 
y In either case, let Arnold's engineering service 
} help you to find the answers to your magnet prob- 
lems. Arnold offers you a fully complete line of per- 
manent magnet materials, produced under 100‘; 
quality-control in any size or shape you require, 
and supplied in any stage from rough shapes to 
finish-ground and tested units, ready for final 
assembly. Write direct, or to any Allegheny Ludlum 
branch office. 
Wa&D 1295 


THE ARNOLD ENGINEERING CO. 


“ Subsidiary of ALLEGHENY LUDLUM STEEL CORPORATION 


Annes? 147 East Ontario Street, Chicago 11, Illinois 


Specialists and Leaders in the Design, Engineering and Manufacture of PERMANENT MAGNETS 
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Westinghouse 
Instrument 


Performance! 


P HERE’S on-the-job Proof of 








Universal Tube Test Station—model 
733AS—designed and ufactured 
by the Radio Corporation of America. 





Wh o re Ac C u ra C y; . . . unfailing performance and co-ordinated space-saving 


design .. . these, too, were instrument “musts” for the 
receiving tube test station manufactured by RCA. 


Si m p i i C i t y; R @ a d a b i | i ty Westinghouse Instruments easily met these require- 


ments. The result . . . an exact, diverse and rapid control 


over the quality of all modern types of receiving tubes. 
mean so much 


What Are YOuUP Electrical Measuring Problems? 


they choose — Would they include... reliable performance? . . . styling? 


.. Size? ... readability? .. . or different types of service? 
... portable? ... switchboard? ... panel?.. . recording? 

The completeness of the Westinghouse line of elec- 
trical measuring instruments will answer your special 
or ordinary problems. Every Westinghouse Instrument 
is backed by more than 60 years of skill and experience 
in every field of industry. J-40366 





Westinghouse Instruments Also Provide You With... 


Dials that stay white under + Springs that remain con- 





all conditions stant for life 
» Magnets that stay perma- + Quick delivery of more 
Westinghouse Instrument Specialists are available in the field — different ratings ond types 
for consultation on your instrument problems. Call your « Pivots withhigh shockcapac- +» Complete nationwide 
nearest Westinghouse office, or write Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Pa. ity and low friction service 
Send for Booklet B-2209-A, Communication Instrument 
Booklet B-3283, or Switchboard Instrument Booklet B-3363. 





\ Vestinghouse Electrical Measuring Instruments for ANY Job 


PLANTS IN 25 CITIES .. OFFICES EVERYWHERE 








RADIO - TELEVISION + INDUSTRIAL 


ene riable 
* Resistors 


to meet both your 
specifications 
roraLe M’Ael tl am Lele le L-3) 


Write for Electronic Components Catalog RC-7 f “ 


Sample controls gladly submitted @ 
to specifications to quantity users. 


or as 


‘ Vv SS) 


Fixed and Variable Resistors + Iron Cores (All standard and special types) * Switches 
(inexpensive line, slide and rotary-action types) * Sintered Alnico Il Permanent Mag- 
nets ... and hundreds of molded iron powder, metal, carbon and graphite products. 


Electronic Components Division 


STACKPOLE CARBON COMPANY «+ ST. MARYS, PA. 
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-hp- has selected the best independent organizations in America to pro- 
vide you with personal attention to your measuring problems. Their tech- 
nical men have complete information about -bp- instruments and can help 
you select the correct measuring equipment for your needs. The -bp- direct- 
to-consumer sales policy saves you money, and the -bp- field service pro- 
gram saves your time. Whenever or wherever you need personal help on 
measuring problems, call the nearest -bp- field representative. 


] BOSTON, MASS. 7 HIGH POINT, N. C. 

Bur Y A Bivins & ¢ iwell 
( A Ay x S ty Bank Building 

Kenmore 6-5 } 

2 CHICAGO 6, ILL. 8 OS ANGELES 46, CALIF. 
Alfred Crosslev & Associates \ BON Enterpris 
19 W Randolph St M \ 
State 7444 Whit 

3 CLEVELAND 12, OHIO Q NEW YORK 7, NEW YORK 
M.P. Od 3) : 

TaN N 1 Avenue Park | 

Pot ( Dig 

4 DALLAS 5, TEXAS 10 SAN FRANCISCO 3, CALIF. 
Earl W Lipse ) N nBN Enterprises 
4433 Stanford Street +t Howaed Sts 
Logan 6-* ? D 

5 DENVER 10, COLORADO 1] TORONTO 1, CANADA 
Ronald G. Bowen Atlas Radio Cory t Ltd 
1896 So. Humboldt Street King Street W 
Spruce 9368 Ww y 4 

6 FORT MYERS, FLORIDA 12 WASHINGTON 9, D. C. 
Arthur Ly 1A tes Burlin \ t 
P.O. Box 4 S Street N.W 
Fort My M Decatur 811 

This -/p- staff of trained s lists is the largest org tion of its kind in the world 


laboratory instruments 


FOR SPEED AND ACCURACHE 
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NEW, HIGH SENSITIVITY, 
WIDE RANGE VOLTMETER 





-hp- 400C Voltmeter 


This new -/p- voltmeter makes fast, ac 
urate readings trom .1 mv to 300 v., 20 
cps to 2 m« Voltage range 3,000,000 to 
1. Panel switch selects 12 ranges. Input 


impedance 10 megohms 





-hp- 200C Cscillator 


One of 5 basi audio oscillators. 


/ OC covers frequency range of 20 
cps to 200k ( onstant Outpu low dis- 
tortion, great stability. No zero setting 
necessary d ring Operation 


For complete details, write direct 
or see your -hp- representative. 


HEWLETT-PACKARD CO. 


1851-A Page Mill Road, Pale Alto, California 


See the new -hp- models! 
1.R.E. Show—Booths 40-41 
Grand Central Palace— Mar. 7-10 
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take your choice... 
ab dal 
PAPER-DIELECTRIC 
CAPACITORS 


Readily available for DC electronic applications, these capaci- 
tors are manufactured in accordance with joint Army-Navy 
specifications JAN-C-25. Case styles include types CP 53, CP 
54, CP 55, CP 61, CP 63, CP 65, CP 67, CP 69 and CP 70. 
Capacitance ratings are from .01 Muf to 15 Muf, and voltage 
ratings are listed from 100 to 12,500 volts. 

These capacitors are constructed with thin Kraft paper, oil 
or Pyranol* impregnated, which provides stable characteristics 
and high dielectric strength. Plates are aluminum foil, manu- 
factured according to detailed specifications. Special bushing 
construction provides for short internal leads, preventing pos- 
sible grounds and short circuits. The cases have a permanent 
hermetic seal to provide longer life. A variety of mounting 
arrangements are available for various installation requirements. 
Write for detailed description and operating data: Bulletin 
GEA-4357A. , 


Pyranol is General Flectric’s non-inflammable liquid dielectric for capacitors 





SAVE SPACE 
CUT COSTS 


Less than one inch long, and only 
one inch square, this postage-stamp- 
size selenium rectifier offers radio build- 
ers substantial savings in production 


costs. Only two soldering operations 
and a minimum of hardware are neces- 
sary for installation in places where a 
rectifier tube and socket won't fit. 
They're built to safely withstand the 
inverse peak voltages obtained when 
rectifying (half-wave) 110-125 volts, 
rms, and feeding a capacitor as required 
in various radio circuits. Tests prove 
that selenium rectifiers will outlast the 
conventional type of rectifier tubes, at 
the same time costing less. Send for 
bulletin GEA-5238. 
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HOLDS 
OUTPUT VOLTAGE 
CONSTANT 


This 500-va voltage stabilizer is suit- 
able for a wide variety of electronic 
applications where constant voltage is 
demanded. Voltage variations from 95 
to 130 volts are absorbed almost in- 
stantaneously and output voltage main- 
tained at 115 volts (plus or minus 1 
percent). There are no moving parts, 
no adjustments to make. This unit will 
operate continuously at no load or short 
circuit without damage to itself. It will 
limit the short circuit current to approx- 
imately twice stabilizer's normal full 
load current rating. Other sizes avail- 
able range from 15 to 5000 va. For 
details, check bulletin GEA-3634B. 


WANT TO TIME 


TUBE LIFE? 





Suitable for installation in radio trans- 
mitters, these G-E time meters provide 
accurate record of tube operating time. 
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They record in hours, tenths of hours, 
or minutes. Ratings range from 11 to 
160 volts. Installation on a panel or 
switchboard is simplified by quick- 
wiring leads. Timer harmonizes with 
other panel instruments in appearance 
and size. Dependability is assured by 
Velechron* motor drive. Also available 
for portable use or conduit and junction 
box mounting. Check bulletin GEC-472. 


FOR YOUR TELEVISION SETS 





General Electric's television cord set 
comes in 6-foot lengths, made of 2 18 
Pot-64 


has brown plastic plug and new brown 


brown Flamenol® rip-cord. Set 
Flamenol connector molded on opposite 
end. Rip-cord has smooth finish, resists 
oil, water, acids, alkalies, or sunlight 


deterioration. Rating is 7 amps., no. 18 
wire. Set is designed for assembly on 


Trademark Reg. U. S. Pat. Off. 





TIMELY HIGHLIGHTS 
| ON G-E COMPONENTS 


Sa ne ee ee 


television receiver rear panel, auto- 


matically disconnects when panel is 


removed. Write for further information. 


DEPENDABLE CONTROL 
FOR AUTOMATIC DEVICES 


G.E.’s 
expensive 


multi-contact 
built specifically for 
appliances and vending machines. Con- 


relays are in- 


units 


struction features assure quiet, reliable 
operation, and compactness makes them 
of devices such 


adaptable to a variety 


as coin changers, phonographs, and 


television receivers. Single-circuit con- 
tacts or combinations of contacts for 
attached 


and 


multi-circuit application are 


to the same sturdy frame coil 


multiplicity of 
relay forms. Ratings are 5 amperes at 
115 


assembly, affording a 


volts or 24 volts, a-c or d-c. Get 


details from Bulletin GEC- 306. 


8 8 a ee 


/ General Electric Company, Section A667-1 / 
J Apparatus Department, Schenectady, N. Y. J 


Please send me the following bulletins 


J (0 GEA-3634B Voltage Stabilizers 
(1 GEA-4357A D-C Capacitors 
GEA-5238 Selenium Rectifiers 
[)GEC-306 Multi-contact Relays 
/ GEC-472 Tube Timers 


/ NAME 
COMPANY 
ADDRESS 


CITY STATE 





/ 
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Aerocom’s new V.H. frequency AM radiotelephone transmitter is designed *% 


and built to operate amid ice and snow or steaming jungles, and what's 
more, this fine transmitter will give long trouble free efficient 
service with low maintenance and operating costs. Built in two 
models VH-200 and VH-50 to meet your communications needs. 


Model VH-200 


The model illustrated (VH-200) operates on one Crystal 
Controlled frequency (plus one closely spaced frequency) 
anywhere in the range 118-132 Mes. or 132-165 Mces., 
A-2 (with accessory unit) or A-3 AM. Nominal carrier ! 
power 200 watts up to 132 Mcs., reduced power up to 
165 Mcs. Low temperature operation using gas filled Rs. 
rectifiers. Normal temperature operation using mercury 
vapor rectifiers. Relative humidity up to 95%. Model 
VH-50 has similar characteristics except nominal carrier 

power is 50 watts. Complete technical data on both 

models on request. Aerocom builds other radiotelegraph 
and telephone transmitters with accessories, and invites 
your inquiry if you have a communications problem. 


CONSULTANTS, DESIGNERS AND MANUFACTURERS OF STANDARD OR SPECIAL 
ELECTRONIC, METEOROLOGICAL AND COMMUNICATIONS EQUIPMENT 


Nay -(C)- coe 


+ (Reg OS Pat. Off 


AERONAUTICAL COMMUNICATIONS EQUIPMENT, INC 
3090 Dougias Road, Miami 33, Florida 









DEALERS: Equipeletro Ltda gg Postal 1925. Rio de at piro. Brasil # Henry Newman Jr 
Apartado Aereo 138, Barranquilla olumbia ® Radelec, Reconquista 46, Buenos Aires, Argentina 
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FREED INSTRUMENTS & COMPONENTS! 










GE 


No. 1160 




























10x1 HY steps 
10x.1 HY steps 
10x .01 HY steps = “ HY steps 


500-15,000 cycles 10x .01 HY steps 


10 x.001 HY steps 
» 2000-50,000 cycles 


No. 1162 

10x 01 HY steps 
10x .001 HY steps 
10 x.0001 HY steps 
10,000-300,000 cycles 








xasencr ecw 


FREED Decade Tuductors 


Primarily designed for use in wave filters, tuned 


circuits and equalizers for audio and supersonic fre- A bears steps 
quencies. The stability, accuracy and high value of 10x 1 HY steps 
@ make these Decade Inductors invaluable laboratory 10x .1 HY steps 

50-1000 cycles § 





instruments. 
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JUST CHOOSE FROM 


7 
Here's an adequate Selection of 
a Du Mont j 


nts to meet an 
Of the foregoing requirements: 
If you require a wide-band am. 
Plifier, there's a Choice of Cither 
241 (S-inch) or 
inch). An intensity. 
Plifier is also 


equire Wantitative meas. 
urements, the Itage 


A Vo 
trator is available, It Works with 
illograph, Once attached, i+ 


Y 
need not be disconnecteg for opera. 
a 


tion of the 





THESE 


‘ ©quency 
™ within 29% 

0 100 ke. 
For a high-sensitivity (0.01 rms 
v/in.) genera]. Urpose instrument, 
©commended,. Its 
Within 10% 


TY-low-priceg general 
5-inch 8cillograph, the 
A is uns i 


% frequency Tesponse jg 
Within 19% fro: CPS to 50 ke; 
deflection factor is 0.2 rms v/in 

Regarding Price 
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Photographic’. (such 
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WRITING RATES To 
ABOVE 400 IN. MSEC. 








10 CPS to 10 MC 
Type 250-H: Covers range from d-c 10 pes gt 
- tentials containing both dc and a< Soaeieed usage 
be examined. Many special features a uti 
Type 280: A precision time-meas- . include: linear time-base of unusual flexibility: . 
uring oscillograph with range of 1@ matic beam control on driven sweeps: internal ca 
cps to 10 mc. Sweep speeds as high prator of signal amplitude. This is @ cc guest - 
as 0.25 microsecond/in. are avail- cillograph with m vimum accelerating roe ; 
able. Duration of any portion of 13,000 volts. Recordable writing rate of approximately 
signal measured on 0.25 micro- 40 inches per microsecond. 

second/in. sweep to an accuracy 
of +0.01 microsecond. Intervals 














greater than 5 microseconds read 
on calibrated dial to accuracy of 
+0.1 microsecond. Ready applica- 
tion to precise measurement of du- 
ration of waveform of various com- 
P ts in the composite television 
signal. Accelerating potential ad- 
justable from 7,000 to 12,000 volts. 
Recordable writing rates up to 63 
inches per microsecond, with com- 
mercially available equipment. 




















D-C to 200 KC 
Type 248 

“A: 
Specifically pt Fr 


ency range 
taining high. inv, 


qu 
ended for of 20 cps to 
st 5 me. 
requency compensate ny! Pulses con 


ie writ 
kT a Y 69 inches po, 








J. CABLE ADDRESS, ALBEEDU, NEW YORK, N. Y 





—tensile strength, minimum average 2500 PSI 
— ultimate elongation, minimum average 300%, 
— dielectric strength, minimum 800 v/mil 


— flammability non-inflammable 


— heat resistance—oafter 100 hours at 300° F. the tubing is not brittle 
and when flexed does not crack 

— heat endurance — recommended for continuous operating tempera- 
tures up to 105° C., and when baked at 125° C. for 2,000 hours 
does not become brittle 

—low temperature flexibility —30° C 


—heat shrinkage ASTM Standards 

#20 — £17 incl. — less than 8°, 

$16 — = 6 incl. — less than 5%, 

# Sand targer — less than 3%, 

— oil resistance —highly resistant to effects of transformer and lubricot 
ing oils, does not stiffen when continuously exposed to them 


Colors — block, white, red, green, yellow and blue are standard colors 

Dimensions and Tolerances — standard sizes to fit B & S wires #20 
to +0 inclusive, as specified by ASTM Spec. D922-47T 

Wall Thickness —in accordance with ASTM Spec. D922-47T, as follows 

#20 — #10 incl. — .016” + .003” 

+ 9—# Oincl. — .020” + .003 

Standard Lengths — Standard 36’ 


lengths or continuous lengths in coils 


izes +20 — £10 incl., will be supplied on paperboard spools when 
so ordered 


Quality — uniform in quality and condition, smooth on both inside and 
outside, free of defects such as pin-holes, blisters, foreign inclusions 
and other imperfections 


Test Methods — properties enumerated in above specifications shall be 
determined according to Tentative Methods of Testing Nonrigid 
Polyvinyl Tubing, American Society for Testing Materials, Designo- 
tion D876-46T 





JAUTION 





YES, FLEXITE is the electrical insulation tubing 
that sets new standards for resistance to ex- 
treme high temperatures. Compounded of a 
plasticized copolymer of vinyl chloride and 
vinyl acetate and manufactured with a true 
wall thickness, smooth inside and outside, 
FLEXITE PLASTIC TUBINGS offer the greatest re- 
sistance to high and low temperatures, are 
extremely flexible and have great tensile 
strength 


Other significant properties of FLEXITE compare 
more than favorably with tubings of similar 
neture. Check the specifications of FLEXITE, 
compare them with the requirements for your 
products and if you wish against other insula- 
tions for identical use... 


YES, FLEXITE sets a new high standard for 
protection against high temperatures, high di- 
electric, stretching, tearing, abrasion, exposure 
to acids, oils and alkalies, flammability, etc., 
etc., etc. — ...samples and additional infor- 
mation will be sent upon request. 


And for a Plastic Tubing to Withstand Normal High Temperatures 
Mitchell-Rand Offers ...Flexite-Norm... write for specifications. 
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For Emergency Services .... 
The Link 3000UFS Transmitter 
and Eimac 4-1000A Tetrodes 


Here’s a team that fills the bill by providing the dependability 
of performance required by police and other emergency 
communication services 


Link Radio, well known manufacturers of radio communication LINK 3000 UFS 
equipment, in designing their 3 kw 30-50 Mc. FM transmitter 

choose Eimac 4-1000A tetrodes to power the final amplifier 

The high power-gain of these tubes enabled Link to use their 

standard 50 watt transmitter as a driver. The resulting com- 

pact simplified transmitter is ideally suited for control through 

telephone circuits from remote locations. A single pair of 

telephone lines carries transmitter modulation, power control, 

overload relay reset, and frequency selection plus receiver 

output and selection ' 


Because of their power-gain abilities, stability and other ——— 
exceptional characteristics, the 4-]1O000A tetrode offers the Neeece! 
design engineer interesting potentialities write direct for ’ 

further information, data is available EIMAC 4-1000A TETRODE 


EITEL-McCULLOUGH, INC. 


212 San Mateo Ave. San Bruno, California 
Export Agents: Frazar & Hansen, 301 Clay St, San Francisco, California 
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INDIANA PERMANEN] MAGNETS MAY BE YOUR ANSWER, TOO 
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Each of the four magnets > 
shown here is different in miele > 
size, weight, material, and 


price; yet each will produce 
exactly the same amount 
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“PACKAGED ENERGY” SAVES SPACE, CUTS COSTS 


INDIANA permanent magnets fit your need like a doc- 
tor’s prescription—the right material, the right design, 
the right magnets to do your job best. NEW! BOOKLET NO. 4-E3— 
TELLS ALL ABOUT PERMA- 
NENT MAGNETS. A NOTE 
ON YOUR COMPANY LETTER- 
HEAD WILL BRING YOU A 
tions that were impractical only a few years ago—actually replac- FREE COPY. 

ing many mechanical and electrical devices—and with less 
weight, less bulk, Jower cost. 





When you buy [diana permanent magnets, you buy product 
improvement ... new and higher efficiency ... new versatility . . 
new economy. Today, Indiana magnets are performing opera- 











For example, certain radar magnets of Alnico originally weighed 


14 pounds. Through redesign by Indiana, their size was reduced Judicua is the only ae | of all types of 


materially and their weight cut to 3!2 pounds. Both were of commercially used permanent magnet alloys. Con- 

identical material; both produced the same energy. The sub- tinuous research and A pe py hn 
- : : . he Q 2 formity of all y 7 

stantial savings in weight and cost were accomplished wholly top quality and uniformity of sll your Indiana 


permanent magnets, regardless of size or quantity. 
Call on our Special Design Service in solving your 
problems 


by a change in design. Consultation with our engineers may 
result in similar savings for you. 


THE INDIANA STEEL PRODUCTS COMPANY 





PRODUCERS OF “PACKAGED ENERGY” SPECIALISTS IN PERMANENT MAGNETS SINCE 1908 
6 NORTH MICHIGAN AVENUE + CHICAGO 2, ILL. PLANTS: VALPARAISO, INDIANA; CHAUNCEY, N. Y. 
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GENERAL &, 


FIRST AND GREATEST NAME IN ELECTRONICS 





ITH this step forward in tube installation 

¥ technique, G.E.’s service-proved GL-880 
triode becomes a “must” component of your next 
high-frequency-heater circuit. The new water- 
jacket is completely new in concept and design. 
Cooling water itself forces the seal—a neoprene 
“OQ” ring—always tighter. Even bursting pres- 
sures involve no leakage. 

A simple, easily applied metal split-ring (see 
sketch) with large threads, exerts the start-off 
sealing effect, locking tube and “O” ring in place. 
After that the pressure of the circulating water 
takes over, producing an ever-more-effective seal. 

The new jacket is clean in contour, designed to 
reduce the chance of corona. Chrome-plating 
accents smart appearance and helps ward off cor- 
rosion. Bosses inside the jacket center the anode 
of the tube, so that water flows equally over the 
surface to be cooled. This protects against “hot 
spots” which would cause gassing and shorten 
tube life. In every way General Electric’s supe- 
rior new water-jacket contributes to satisfactory 
GL-880 performance! 

Get further facts, including the favorable price, 
without delay. Phone your nearby G-E electronics 
office, or wire or write Electronics Department, 
General Electric Company, Schenectady 5, N. Y. 


ELECTRIC 


180-426-8650 
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GL-880 
POWER 
TRIODE 


CHARACTERISTICS, TYPE GL-880 


Filament voltage 12.6 v 
current 320 amp 

Max plate ratings, Class C telegraphy: 
(for dielectric h'g) (for induction h’g) 


voltage 10,500 v 15,000 v 
current 6 amp 4.5 amp 
input 60 kw 67.5 kw 
dissipation 20 kw 20 kw 
Frequency at max ratings 25 me 1.5 me 
ot 50-percent ratings 100 me a 


Hands alone apply the split-ring that locks tube and 
neoprene seal in place. This method suffices for the 


water pressures commonly used to cool electronic tubes. 


Other features of the new GL-880 water-jacket: its 
sealing properties ore unaffected by production-toler- 
ance differences in tube dimensions . . . All cast parts are 
centrifugally cast, to avoid porosity. In the three places 
where brazing is used, special electronic brazing assures 
a tight, uniform connection. Non-ferrous metals are em- 
ployed throughout to minimize corrosion ... A firmer tube 
installation results from the jacket’s being designed to fit 
flush against the mounting flange . . . Either tapped or 
soldered water connections cre available, depending 
on the customer's needs. 
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KENYON one of the oldest names in trans- 

formers, offers high quality specifi- 
cation transformers custom-built to your require- 
ments. For over 20 years the KENYON “K” has been 


a sign of skillful engineering, progressive design and 
sound construction. 


KENYON : now serves many leading compan- 
ies including: Times Facsimile Cor- 
poration, Western Electric Co., General Electric Co., 
Schulmerich Electronics, Sperry Gyroscope Co., Inc. 


































see 


Yes, electronification of modern industrial machinery 
and methods has been achieved by KENYON’S 
engineered, efficient and conservatively rated 
transformers. 
For all high quality sound applications, for small 
transmitters, broadcast units, radar equipment, ampli- 
fiers and power supplies — Specify KENYON! 
Inquire today for information about our JAN ap- 
proved transformers. 

Check Your Reguirements 

“T’ LINE TRANSFORMERS 


HERMETICALLY SEALED TRANSFORMERS 
“A” LINE TRANSFORMERS 


i PLATE TRANSFORMERS INPUT & OUTPUT TRANSFORMERS 
i FILAMENT TRANSFORMERS SPECIAL FREQUENCY TRANSFORMERS 
sw REACTORS i ISOLATION TRANSFORMERS 

i CHOKES AUDIO TRANSFORMERS 


MODULATION TRANSFORMERS 1 HUMBUCKING TRANSFORMERS 
J INTERSTAGE TRANSFORMERS i AUTO TRANSFORMERS 


Now — for the first time in any transformer catalog, 
KENYON’S new modified edition tells the full com- 
plete story about specific ratings on all transformers. 
Our standard line saves you time and expense. Send 
for the latest edition of our catalog now! 


SEND FOR OUR CATALOG NOW! 


r KENYON eenstonner Co., Inc. 
, 840 Barry Street, New York 59, N. Y. 


Send me the latest edition of your new catalog without obligation 


Address 


KENYON TRANSFORMER CO., Inc. 2". 
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Set Standards 
in UHF Signals 


The Hewlett-Packard Model 616A is the only UHF Sig- 
nal Generator which covers the 1800— 4000 mcs frequency 
range and is directly calibrated in frequency and voltage out- 
put. Designed to withstand U. S. Aircraft Service conditions, 
it is used by the U. S. Air Corps, Army, Navy, research labo- 
ratories, schools and colleges throughout the world. 


At -hp’s- request, Marion developed a small, specially 
designed panel-mounting type of meter for the Model 616A 
UHF Signal Generator. This indicates power level and gives 
fast direct readings in decibels. Thus does it play a vital part 
in helping -hp- generate UHF signals with accuracy so pre- 
cise that it sets standards used tomeasure receiver sensitivity, 
signal-noise ratio, conversion gain, standing wave ratios, 
antenna gain and transmission line characteristics. 


When you need general or special-purpose meters for 
electrical indicating or measuring functions, you are invited 
to call on Marion. We at Marion have had long and practical 
experience in helping others with these problems. We would 
like to help you too. 





ION MEANS THE MOST’’ IN METERS 


MARION ELECTRICAL INSTRUMENT COMPANY 


MANCHEST ER 


Export Division, 458 Broadway, New York 13, U. $. A., Cables MORHANEX 





IN CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO 
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“Which of these 
is on your mind?” 


SS 


padie 















Whether it’s just good hook-up wire you 
need, made to government, Underwriters’, 
or your own specifications...or...a special 
video transmission cable engineered to 
meet your precise requirements— 
Ansonia Engineers have plenty of “know- 
how” which will help to assure long-term 
satisfaction from the equipment you 
build. Why don’t you write us about the 
cable or wire problem that’s on your 
mind right now! 

















THE ANSONIA ELECTRICAL COMPANY 


SUBSIDIARY OF NOMA ELECTRIC CORPORATION 
ANSONIA, CONNECTICUT 
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ALLEN - 


A NEW ADDITION TO THE ALLEN-BRADLEY PLANT FOR PRODUCING A-B FIXED AND ADJUSTABLE RESISTORS 


A REPORT to the Radio Industry 
about Allen-Bradley Radio Resistors 


Radio manufacturers have discovered 
that fixed resistors of run-of-mine 
quality will not meet the requirements 
of television circuits. 


This situation has, overnight, 
created an unprecedented demand 
for the top quality and stability 
found in Allen-Bradley fixed resistors. 
In spite of weekly shipments of many 
millions of Bradleyunits in %2-watt, 
1-watt, and 2-watt ratings, the cur- 
rent demand still far exceeds the 
capacity of the Allen-Bradley radio 
resistor department... and our 
customers are unhappy with our 


resistor deliveries. 


But a large addition to the Allen- 


BRADLEY COMPANY, 


ad 


—=ia— 


—~zia——_ 


110 W. GREENFIELD AVE., 


Bradley factory is under way. Much 
additional resistor production machin- 
ery is under construction. However, it 
will take time before these facilities 
will be ready for the increased pro- 
duction of Bradleyunits. 


Meantime, Allen-Bradley is work- 
ing twenty-four hours per day—seven 
days per week—to produce the max- 
imum output of Bradleyunits. It is 
physically impossible to do more at 
this time. 


During this stringency, we appeal 
to the radio industry to restrict its use 
of our products to applications in which 
Bradleyunit quality performance is 
absolutely essential. 


MILWAUKEE 4, WISCONSIN 
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ERIE Radial Lead 
Insulated CERAMICONS. 
now have distinctive 


ted bodes 
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DIPPED PHENOLIC INSULATED 

















- brings order out of confusion . . . by 
the simple expedient of giving ERIE radial 
lead, dipped phenolic coated Ceramicons dis- 
tinctive red bodies. 


In the past manufacturers have found it al- 
most impossible to differentiate between the 


Style Dia. “D’ Length"L’’ Max. Cap various makes of such condensers. The com- 
mon brown body color has sometimes caused 
ae ia ‘a confusion in incoming inspection departments 
aa 715 MMF and in the final assembly lines. In addition, it 
‘ice sai tiie cena has been difficult to fix responsibility for any 
service reports. 
338 312 550 2000 MMF Now, ERIE Radial Lead Insulated Ceramicons 
are positively and unmistakably identified .. . 
337 312 937 4100 MMF and the red body also makes it easier to read 
all RMA color code dots. ERIE axial lead ce- 
333 315 1.250 5100 MMF ramicons will continue to have molded low-loss 
phenolic insulation. 
344 415 1.213 8000 MMF : ; 
When you see ceramic condensers with the 
335 415 1.650 012 MFD red body color, you can be sure you have high- 
quality, dependable ERIE radial lead insulated 
336 415 2.025 016 MFD Ceramicons which will ‘‘stay put’’ in your chas- 


sis for the life of the set. 


Elect , Diiutsé 





ERIE RESISTOR CORP., ERIE, PA. 


LONDON, ENGLAND 


TORONTO, CANADA 
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JORRICANE/ 


How violent? Where heading? How fast? 
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Hurricane warnings that save so many 
lives on land and sea — where do they come 
from? From seismograph recorders, per- 
haps better known for their earthquake- 
locating power. These sensitive instruments, 
stationed all over the country and on 
Atlantic and Pacific island outposts, locate 
and plot the minute-by-minute movement 
of violent atmospheric disturbances ...and 
pen the vital data on tape. 

The heart of each of these life-savers is 
a Telechron Timing Motor... instantly, 
constantly synchronous. No other motor could 
be trusted with the temendous responsi- 
bility of feeding facts to the scientists who 
dedicate their time and talent to this most 
important work. 





Have you a timing problem? 


What variable factors do you want to 
control or record with split-second accu- 
racy? The chances are that the correct 
application of a standard Telechron Motor 
is the answer to your problem. A Telechron 
Application Engineer can quickly tell you. 
Consult him early in your planning and 
save time and trouble. In the meanwhile, 
fill in and mail the coupon below today for 
up-to-the-minute — 7? 
facts about Tele- ¢. J 
chron Synchro- ‘ lelech Wil 


nous Motors. 


Telechron Inc. A General Electric Afhhiate 
40 Union Street 
Ashland, Massachusetts 











Please send me information on Telechron Synchronous Motors (max- NAME tale aad in 

imum torque: 2 pound inches at 1 rpm). My possible application ts: 

0 Instruments O Air Cond. & Heat’g Controls COMPANY —r 

OO Timers (1 Communications Equipment 

OO Electric Appliances Other (please fill in) 

(1) Cost Recorders ‘a ADDRESS - 
LJ Advertsing, display items (J oss 

(J Juke Boxes Oo CITY ZONE, STATE_ 
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N EW Miniature Telephone Type Relay 


hy 


NEW LK RELAY 


MOUNTING: End mounting for back 
of panel or under-chassis wiring. Inter- 
changeable with standard ‘‘Strowger” 
type mounting. 


COIL POWERS From 40 milliwatts 


to 7 watts D.C. 


DIMENSIONS: 
1544 HIGH, 27/32’ LONG, 
13/32" WIDE 
These are the dimensions 
for the 6 pole relay. 


CONTACTS: standard 2 amperes, 


special up to 5 amperes. 2 amperes up 


Will meet Army and Navy 
aircraft specifications 
as a component unit. 


to 6 P.D.T. 5 ampere contacts (low volt- 
age) up to 4 P.D.T. Special 20 ampere 
power contacts $.P.S.T., normally open, 
paralleled. 


Can be furnished 
hermetically 
sealed with 

solder terminals. 

PLUG-IN MOUNTING- 
SPECIAL. 


SK RELAY 


MOUNTING: Front of panel mount- 
ing and wiring. 

COIL POWER: From 100 milliwatts 
to 4.5 watts D.C. 

CONTACTS: Same as “LK”. 
DIMENSIONS: A" HIGH, 19/4" 
LONG, 3!/32” WIDE. 


These are the dimensions 
for the 4 pole relay. 





Will meet Army and Navy 
aircraft specifications 
as a component unit. 
CAN ALSO BE FURNISHED 
HERMETICALLY SEALED 
WITH SOLDER TERMINALS. 
PLUG-IN — SPECIAL. 


, HERMETICALLY SEALED 


ly ALLIED CONTROL CO. INC. 2 est END AVE., NEW YORK 21,N. Y. 


BE SURE TO SEE ALLIED AT THE |.R.E. SHOW. BOOTH 280 GRAND CENTRAL PALACE, NEW YORK CITY. 
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Top to bottom: two Collins 51N-4 communi- 


cation receivers, Collins 706A-1 radioteletype 


converter, and Collins 707A-1 power supply. 


a Ne 2 


... the New Collins 


Radioteletype Receiving Package 


@ The new Collins radioteletype 
receiving package is engineered for applications 
where extreme reliability is required in the 
reception and conversion of single channel or 
multiplex printer transmissions 

The Collins 706A-1 converter, heart of the 
package, is designed to operate from the out 
put of two Collins 51N-4 communication re 
ceivers arranged for diversity reception of fre 
quency shift signals. 

The electrical circuits of the 706A-1 consist 
of two input filters, two limiters, two discrim 
inators, a channel selector, a mark-hold circuit, 
and output amplifier circuits which provide 
proper direct current voltages to operate printer 
equipment located either locally or remotely 
All d-c and a-c voltages for the converter are 
provided by the 707A-1 power supply. 

The 51N-4 receivers employed are highly effi 
cient single-channel superheterodynes, thor 
oughly engineered for reliable continuous duty. 
The use of six tuned circuits ahead of the mixer 
gives more than 60 db rejection of image response. 

New Collins radioteletype transmitting 
equipment is also in production. We will be 
glad to give you further information on request. 


Be sure to visit cur booths 75 through 80 at the I. R. E. Convention 


IN RADIO COMMUNICATIONS, IT'S... 


11 West 42nd Street, New York 18, N. Y. 
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COLLINS RADIO COMPANY, Cedar Rapids, lowa 
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458 South Spring Street, Los Angeles 13, Californie 
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Introducing A NEW TEAM TO 





acereo res MMACHLETD 


Combining Research—Development—Manufacturing Skill 


Here’s great news for broadcasters and industrial tube users. Machlett Laboratories and 
Graybar Electric Company have joined forces in a new distribution line-up to bring you more 
efficient and complete service on electron tubes. 

For over a half century, Machlett has pioneered and made notable contributions to the 
development of the electron tube art. Today, through its modern plant, development laboratories 
and skilled personnel, Machlett tubes will set the highest standard of performance in broadcast 


and industrial service. 


This combination of Machlett and Graybar is your best assurance of getting superior tubes 


For better value —better service—try Machlett tubes now distributed via Graybar. 


TO SEE THE FULL LINE OF MACHLETT TUBES, VISIT THE GRAYBAR BOOTH, 
NO. 96-97, AT THE IRE SHOW, MARCH 7-10. 





Famous as the outstanding manufacturer of X-ray tubes, the name, Machlett, on electron tubes 
has been the mark of quality, top performance and long life for more than 50 years. Experience, skill and a 


‘singleness of purpose"’ to produce the best in electron tubes have made Machlett first choice around the world. 





MACHLETT LABORATORIES, INC., 


62 


Springdale, Connecticut 


March, 1949 — ELECTRONICS 








SERVE BROADCASTERS AND INDUSTRY 





with National Distribution Service 


In keeping with its policy of “Bringing You Broadcasting’s Best Equipment; Graybar is 





proud to assign its Tag—the Symbol of Distribution—to the Machlett line of electron tubes for 
both broadcasters and industry. 

This new connection will bring you dual benefits: (1) products from an outstanding 
manufacturer of electron tubes, (2) distribution service from an organization offering specialized 
assistance in choosing the best type of product for your requirements. 

Machlett tubes can now be quickly and conveniently ordered through near-by Graybar 
“Supply Stations” located in over 109 principal cities from coast-to-coast. When you order Machlett 
tubes “via Graybar; you'll have the right combination for extra service and performance. 

Call your local Graybar Representative. Graybar Electric Company, Inc., Executive Offices: 


Graybar Building, New York 17, N. Y. 






KEEP YOU ON THE AIR 


These are the Graybar Broadcast Equipment and Electron Tube Specialists in key cities: 


ATLANTA CLEVELAND KANSAS CITY, MO. 

E. W. Stone, Cypress 1751 W. E. Rockwell, Cherry 1360 R. B. Uhrig, Grand 0324 

BOSTON DALLAS LOS ANGELES PHILADELPHIA SAN FRANCISCO 

J. P. Lynch, Kenmore 6-4567 C. C. Ross, Central 6454 R. B. Thompson, Trinity 3321 G. |. Jones, Walnut 2-5405 K. G. Morrison, Market 5131 
CHICAGO DETROIT MINNEAPOLIS PITTSBURGH SEATTLE 

€. H. Taylor, Canal 4104 P. L. Gundy, Temple 1-5500 W. G. Pree, Geneva 1621 R. F. Grossett, Court 4000 D. |. Craig, Main 4635 
CINCINNATI JACKSONVILLE NEW YORK RICHMOND ST. LOUIS 

J. R. Thompson, Main 0600 W.C. Winfree, Jacksonville 5-71 80 F.C. Sweeney, Watkins 4-3000 E. C. Toms, Richmond 2-2833 J. P. Lenkerd, Newstead 4700 
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© Verniched conves = & Co.. AG.. well-known electrical 
© Verniched duck manufacturing firm, Muttenz bei Basel, Switzerland, use Natvar 
Seeramesscivene 100 Extruded Vinyl Tubing to insulate and protect leads of their 
© Verniched epestel eayen transformers. They know that it will meet operating tempera- 
© Vernished Fiborgies cloth ture requirements (approved for 105° C), and at the same time 
Pen TIT a5 provide uniformly superior resistance to oil. 

otamen This tubing is supplied through Micafil A-G., Zurich-Alstetten, 
© Vernished tebings and sleevings Switzerland, Natvar agents for Switzerland, Austria. Bulgaria. 
© Verniched identifi: PES, Czrec hoslovakia England. Franc es Germany, Gree e, Holland. 
oe. tubings end sieevings Hungary, Italy, Luxemburg, Rumania, Spain, Turkey and 
© Extreded viny! twhing ond tape Yugoslavia 

© bxtreded viny! identification markers 


Prompt deliveries can be made either from a conveniently 


Ask for Catalog No. 21 located wholesaler’s stock or direct from our own. Full Under 


writers report on request 


Al VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, WN. J. 


201 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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A MESSAGE TO AMERICAN 


**Give us the tools...” 


INDUSTRY °® 


Z2nd OF iA SERIES 


McGraw-Hill Surveys 
BUSINESS NEEDS 


If it can get the money American industry in 1949 
will go full steam ahead with a vitally-needed program 
of improving its facilities. This program since V-J 
Day has kept business expanding and has made be- 
lated headway in modernizing industry. 


Furthermore, if it can get the money American in- 
dustry will carry on for the next five years with its 
unprecedented program of expenditure for new plant 
and equipment. Plans already made call for spending 
about $55 billion. 


These are findings of the McGraw-Hill national sur- 
vey of “Business’ Needs for New Plants and Equipment.” 
Major results of the survey, which have been rechecked 
since election day, are summarized on the following 
page. They report what American industry is now plan- 
ning to spend for new plant and equipment. They do not 
and cannot show what will be done if the plans are ham- 
strung by political action. 

In 1949, the survey shows, American industry plans 
to spend $14.1 billion for new plants and equipment. That 
is only about 5% less than was actually spent in 1948. 

If these plans are carried out, actual capital expendi- 
tures this year may be somewhat larger than they were 
in 1948. That is because expenditures usually prove to 
be larger than planned. 

Fulfillment of American industry’s plans for invest- 
ment in new plant and equipment this year would no 
doubt mean a continuation of general prosperity. The 
record shows that when capital expenditures are high 
general business thrives. 

Even more remarkable than the 1949 prospect is the 
fact that: 


Industry already plans to spend $41 billion in the 
years 1950-53 to improve its plants and equipment. 


Plans tend to taper off, of course, as they are pushed 
further into the uncertain future, five years from now. 
But the striking fact is that plans for expenditures so far 
ahead are as great as they are. They show American in- 





dustry’s need for tremendous improvements in its plants 
and equipment. 

Again, let there be no mistake. These survey findings 
are not a five-year forecast. They report what leading 
corporations now are planning to do — if they can get 
the money. 

But — won't industry be top-heavy with plants and 
equipment if it carries through any such program? 

The answer is clearly — “No”. 

Here are some of the reasons why not that were dis- 
closed by the McGraw-Hill survey: 

First, manufacturing industries are shifting emphasis 
from expansion to improving efficiency. 

They have increased their total capacity 56% since 
1939. Their expenditures in 1948 went almost 50-50 for 
expansion and improvement. But in the next five years 
they plan to spend three-quarters of their funds to replace 
and modernize facilities, only one-quarter for expansion. 

Second, the prospective rate of expenditure for new 
plant and equipment is relatively low. 

Planned expenditures for new plant and equipment in 
1949 represent about 7.5% of the present value of all 
plant and equipment. That rate of capital expenditure is 
no higher than the rate during previous periods of pros- 
perity. And industry must overcome years of starvation 
for new equipment, caused first by the depression of the 
30's, then by diversion to war production. 

Third, industry is following an extremely cautious 
policy in buying new equipment. 

Three out of four companies report that they will not 
buy equipment unless it will pay for itself within five 
years. And a third of the companies report that they 
expect new equipment to pay for itself within three years. 
The reason most frequently given for such expectations 
was that all the money available can be spent on equip- 
ment which does pay for itself quickly. 


The program of capital expenditure planned by Amer- 
ican industry is one of the greatest bargains ever 
offered to the American people. 

To pay for itself in a few years, as equipment must if 
most companies are to consider buying it, that equipment 


continued on next pag 




















1. Industry now plans to spend $14.1 billion in 1949 — and 
almost $41 billion in the four years beyond, 1950-53. 

2. Manufacturing industries alone plan to spend $7.2 bil 
lion in 1949. This is 7.5% of the estimated value — $96 
billion — of all manufacturing facilities 

3. Manufacturers estimate conservatively that it would cost 


$136 billion to completely replace their facilities with the 
most modern plants and equipment available 


4. Postwar expansion is virtually complete in most manu- 
facturing lines. Major exceptions: steel and petroleum 
refining 


§. Expansion programs of railroads, utilities, and oil com- 
panies still have two to five years to run 


6. Manufacturing industries have increased their capacity 
56% since 1939. But expansion is “gto 4 down. Increase 
planned in the next five years is only 13 





WHAT THE SURVEY SHOWS 


@ HERE ARE THE MAJOR FINDINGS of McGraw-Hill’s survey of . Business’ Needs for New Plants and Equip- 
ment”. Rechecked since Election Day, results show what industry is now planning to spend for new plants 
and equipment. They do not forecast what will actually be spent. The survey shows: 


@ A copy of a complete report on “Business’ Needs for New Plants and Equipment’ may be obtained by 
writing me at McGraw-Hill Publishing Co., 330 West 42nd St., New York 18, N. Y. 


7. Efficiency is emphasized more and more in planning new 
facilities. Manufacturers plan to devote almost three- 
quarters of their funds to replace and modernize. In 1948, 
58% went to increase efficiency this way. 


“ 


. Equipment should pay for itself in five years or less, say 
three out of four manufacturing companies. New build- 
ings, say 77% of them, should pay out in 15 years or less. 


“ 


Profits and reserves are counted on to pay for new build- 
ings and equipment by three out of four manufacturing 
companies. Some 15% — to borrow, only 9% plan 
to sell stock. However, 20% would like to sell stock, only 
4% want to borrow 


10. More liberal depreciation allowances for income tax pur- 
poses would prompt almost two-thirds of the companies 
to speed their purchase of new plants and equipment. 








must promise to produce much better products or make 
great savings in labor and material. The savings go first 
to the companies buying the equipment but, as they al- 
ways have, they soon spread to everyone in the form of 
better products at lower costs. 

Where does industry expect to get the money to buy 
this bargain for the American people? 

Most of the companies covered by the McGraw-Hill 
survey (76% of the total) count on their own resources 
— largely profits — to pay for new plant and equipment 
About 15% of them expect to borrow money, although 
only 4% like the idea of getting saddled with fixed debt. 
Only 9% of the companies expect to sell stock to in- 
vestors, although twice that many report they wish they 
could. 

What are the chances that business can get the money? 

The survey provides no answer to that question. No 
survey can. 

The answer will come from Washington — in what 
Congress does about taxes on profits and taxes on the 
millions of Americans who might invest a part of their 
income in industry's new plants and equipment. 

The answer will be found also in the energy and skill 
shown by investment bankers, particularly in mobilizing 
the resources of the millions of Americans whose incomes 
have increased enough since 1940 to make them potential 
direct investors in industry. 

Still another important part of the answer will be given 
by labor leaders. About half the companies surveyed by 
McGraw-Hill are holding back on new construction 
primarily because of high costs. What organized labor 
does about wages and productivity can swell or shrink 
that percentage. 


The McGraw-Hill survey leaves no doubt that Ameri- 


can industry is fulfilling its responsibility. It is plan- 
ning the capital improvements needed to make the 
nation secure, prosperous, and progressive. 


But business today lacks confidence and badly needs 
added incentives. Proper taxation and increased deprecia- 
tion allowances are vital if we are to open the capital 
markets to finance industry. 

What will happen now depends in large part on what 
is done in Washington. In his State of the Union message, 
the President said that “business should plan for steady, 
vigorous expansion.” But in his budget message he pro- 
posed new taxes which would divert a substantial share 
of the money industry is using for expansion and im- 
provement. Moreover, he said nothing about the vital 
issues now freezing the capital markets. 

It is not possible to have it both ways. Fulfillment ot 
the President’s tax program means cutting industry's pro- 
gram for new and better equipment. It means slowing 
down industrial progress. It means delaying the advance 
toward much higher standards of living tomorrow in 
order to have a littke more government spending today. 


1 urge you to see that your Representative and your 
Senator have all the facts on industry’s needs for new 
plant and equipment. What they do to this program 
will have a decisive bearing on the nation’s security 
and wellare. 





President, McGraw-Hill Publishing Company, Inc. 


This is the fourth editorial of a special series on industry's needs for 
new plants and equipment — and what these needs mean to all Americans 





aes 


a 























Soundly 
installation and fine reception, 
these outdoor- 
door-type (right) antennas are 


engineered for easy 


(left) and in- 
fast sellers today. 


dipole and reflector 
are of rugged Bundy 


Both the * 
elements 
Tubing. 





Look at 
Bundyweld* 
tor betfer 
7V antennas 


Do you make television antennas, either the indoor 
or outdoor type? 





See us at the Show 


Stop in and say hello to us at Grand Central Palace, 
New York, March 7-10, if you’re attending the LR.E. 
National Convention. If you don’t get an opportunity 
to visit our exhibit there, contact your near-by Bundy 


If so, you most certainly should consider Bundy- 
weld* Tubing. Many other manufacturers have and 
they are turning out better antennas at lower costs 
because of Bundyweld’s special advantages. 


Double-walled Bundyweld is strong yet ductile. 








Simply stated, this means greater ease of fabrication 
for you. 


It can also be supplied in the hard-drawn condi- 
tion. This makes it doubly well suited for dipole and 
reflector elements, which must take all kinds of wind 
and weather without swaying or sagging. 

Bundyweld is inexpensive. It lowers production 
costs, saves production time, gives better television 
antennas at bigger profits to you. 


WHY BUNDYWELD 


1 Bundyweld Tub- 

ing, made by a 

patented process, is 

entirely different from any other 

tubing. It starts as a single strip 

of basic metal, coated with 
a bonding metal. 


a This strip is con- 

tinuously rolled 

twice laterally into 

tubular form. Walls of uniform 

thickness and concentricity are 

assured by close-tolerance, 
cold-rolled strip 


is BETTER TUBING 


representative, among those listed below, for the full 
story on Bundyweld or write directly to Bundy 
Tubing Company, Detroit 14, Michigan. 


BUNDY TUBING 


ENGINEERED TO YOUR EXPECTATIONS 





*REG. U.S. PAT. OFF. ® 
Next, a heating @ 4 Bundyweld 
process fuses comes in stand- 


bonding metal to 
basic metal. Cooled, the double 
walls have become a strong 
ductile tube, free from scale, 
held to close dimensions 


ard sizes, up to %” 
O.D., in steel (copper or tin 
coated), Monel or nickel. For 
tubing of other sizes or metals, 
call or write Bundy. 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 


Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. * 
Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place °¢ 
Penn.: Rutan & Co., 404 Architects Bldg. © 

3628 E. Marginol Way °¢ 


Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bldg. 
Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 © 
San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. © 


Philadelphia 3, 
Seattle 4, Wash.: Eagle Metals Co., 


Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd, 881 Bay St 


BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY INTERNATIONAL NICKEL COMPANY DISTRIBUTORS IN PRINCIPAL CITIES. 
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155 Oxford Street = 
Paterson, W. J, USA 
TELEGRAMS: WUX Paterson, N. J. 
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BUSINESS BRIEFS 


By W. W. MacDONALD 


Sylvania’s Frank Mansfield says 
television are standing up 
much better than many manufac- 
turers expected. According to a 
recent survey 58 percent of sev- 
eral hundred contacted 
said that sets were performing 
virtually without service, 27 per- 
cent said the necessity for service 
was about the same as in connec- 
tion with radios, 7 percent re- 
ported continual trouble, and the 
remaining 8 percent said they had 
not yet had enough experience to 
comment. 

Regarding screen size, 84 per- 
cent of the dealers said sets with 
10-inch tubes sold best in 1948, 9 
said 7-inch, 6 said 12-inch, and 1 
said larger direct-view and projec- 
tion types. Concerning 1949, 44 
percent said they expected 12-inch 
types to sell best, 42 said 10-inch, 
2 said 7-inch and 12 expected to 
do best with 
models. 


sets 


dealers 


very-large-screen 


Tele Set And Tube Makers are 
understandably cagey about pre- 
dicting the life of c-r tubes but it 
does seem to be narrowing down 
to something between two and 
four vears under average condi- 
tions of use. This forecasts a 
very healthy replacement market. 


Television Receiving Antennas 
will use about 53,000,000 feet of 
tubing in 1949. This estimate is 
based upon the assumption that 
the average array will consist of a 
high-band folded dipole and _ re- 
flector and a similar arrangement 
for the low band, that 90 percent 
of the receivers installed will be 
equipped with outside antennas, 
and that 2,000,000 sets will be sold. 


A Custom Home Builder on 
Long Island reports that his last 
three customers have specified 
television-antenna mounting brac- 
kets and conduits for transmission 
lines as part of their contracts. 


Speaking Of Long Island, our 
Manager, Wally Blood, 
almost spent a lost 


says he 
weekend out 


there when he wandered oT a main 
road to duck traffic. Then he re- 
membered that television antennas 
point toward the big city, noted 
their position and drove home on 
the beam. 


We Are Indebted to A. P. Bock 
of Westinghouse for suggesting a 
method by which the cost of oper- 
ating industrial radio-frequency 
heating apparatus may be roughly 
determined. 

Required generator power is 
estimated by applying to the job 
under consideration the equation 

KW 

lbs hr X specific heat * degrees rise F 

3,413 

adding, if water is to be evapor- 
ated during the heating cycle, 

Ibs hr of water evaporated X 970) 

3,413 

then adding 10 percent of the over- 
all figure for safety and, finally, 
looking up the cost of operating a 
generator of the required power in 
the accompanying graph. 

Labor required to operate the 


KW 
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heating apparatus, generally un- 
skilled and relatively inexpensive, 
is not included in the graph. Nor 
is the any machinery 
needed to bring work to the heater. 
It should also be noted that figures 
resulting from the use of the 
graph apply to applications in 
which the heating apparatus is in 


cost of 
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HERE’S THE FIRST : 









THE REL 


FM RELAY LINK 


oo ai 


@ FREQUENCY: 890 to 960 megacycles. 


@ FM SIGNAL TO NOISE RATIO: 70 db. be- 
low 100% modulation. 


@ AUDIO RESPONSE: 0.5 db., 50 to 15,000 


cycles. 


® DISTORTION: Harmonic distortion is .50% 
at 100% modulation. 





@ CENTER FREQUENCY TOLERANCE: .003%. 


@ PRIMARY POWER: 115 volts, 60 cycles, 
single phase. 





ELECTRONICS — March, 1949 





ELECTRICAL PERFORMANCE 


RADIO ENGINEERING LABS - INC 


35-56—36th STREET, LONG ISLAND CITY 1, N. Y. 








.- offering wide application for FM STL, all other aural 
broadcast STL requirements, point-to-point communica- 
tion, multi-channel voice relay systems. 


The Model 707 FM Relay Link is a high quality equipment 
that meets or betters FCC and RMA requirements for FM 
studio-to-transmitter link in the 940 to 952 mc band or a 
one-way voice communication relay system within the 890 
to 960 mc band. It is also recommended for inexpensive but 
highly reliable relay service where multiple voice frequency 
channels are desired. With suitable terminal equipment five 
such channels can be handled. 


Salient features of this equipment include low first cost, low 
maintenance (all tubes are standard low cost types) and 
exceptional performance characteristics resulting from the 
application of the REL SERRASOID MODULATOR to the 
system. Complete details including field performance of the 
basic design covering many months will be supplied 
promptly on request on company letterhead. Visit us at 
Booths 324-326 at the IRE Show, Grand Central Palace, New York. 


@ TRANSMITTER AUDIO INPUT: 
Impedance—600/150 ohms 
level—-+-10 dbm, balanced or unbalanced. 

@ RECEIVER AUDIO INPUT: 
Impedance—600/150 ohms 
level — +18 dbm maximum, balanced or 
unbalanced. 

@ TRANSMITTER POWER OUTPUT: 5 watts. 

@ MODULATION BAND WIDTH: 50-20,000 
cycles. 

@ SPACE ATTENUATION: For signal to noise 
ratio of 70 db. with 75 microseconds de- 
emphasis, 105 db. max. 
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OMPACT *# 


POWERFUL 





Rotary Solenoids vary from actuating 
bomb releases in military aircraft to con- 
trolling hydraulic valves in heavy duty 
industrial material handling equipment. 


manufactured. Diameters range from 14 


to 


to 95°, either right or left, can be engi- 
neered to suit your production require- 
ments. Starting torques for 45° of rotation 


fa 


fications and individual operating tests are 
your assurance of dependable, long-life 
service under severe operating conditions. 


... solves remote control problems 


The many production uses of Ledex 


Magnetic action moves the 
armature along the solenoid 
axis. This action is converted 
into a rotary motion by 
means of ball bearings on in- 


Five Ledex Rotary Solenoid models are clined races. 


33% inches. Predetermined rotation up 


nge from 4 to 50 pound-inches. 
Precision manufacture to exacting speci- 











ee Dee ewe wee or ee SED 


onto 


DAYTON 2, 



























MODEL No 2 5 6 7 8 
Diameter Ye” | 1%” | 2%” | 2%” | 3% 
q Ste Sa ee —— 
Torque 
1 
Lb.-Inches . a ui 
Weight Lbs. 4" 




























G. H. LELAND, INC. 
118 Webster Street, Dayton 2, 


FILL IN 
AND MAIL 
COUPON FOR 


Ohio 


Send descriptive literature on the Ledex Rotary Solenoid. 








The Ledex Rotary Solenoid may be applicable to our... MLUSTRATED 
ee FOLDER GIVING 
COMPLETE 
Name ? INFORMATION 
(Please Print) , 
Company ee ae ee ee Se cn er 





Street Address 





City —— 
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BUSINESS BRIEFS (continued) 


more or less continuous use dur- 
ing the work day. Costs increase 
sharply where the duty cycle is 
short. 

Power cost is figured at 1 cent 
per kilowatt-hour. Five years is 
allowed for amortization of initial 
costs, with the apparatus operat- 


ing 16 hours per day. Tube life 
is estimated at 3,000 to 5,000 
hours. 

Licensed Radio Stations totalled 
140,838 as of October 31, 1948, 
broken down as follows: 

Broadcast 

Standard (a-m) 2,103 
Frequency-modulation 996 
Remote pickup 578 
Television (experimental) 168 
Television 124 


Noncommercial educational +6 

International 

Studio-transmitter 2 

Developmental 1 

Facsimile 
roadcast 








ur 
Aeronautical 
Marine .. 
Police . 
Taxicab 
Utility 
General industrial 
Experimental 
Forestry 
Petroleum 
Railroad bs Be 
Highway maintenance . 
Fire 09% 
Special emergency 
Transit utility 
Lumber 
Citizens . . . ° 
Intercity busses and trucks 
Common Carrier 








General mobile 855 
Experimental ‘ z 127 
Fixed public telegraph. 56 
Fixed public telephone. 27 


Licensed operators totalled 53 
917, broken down as follows: 
Commercial 


Aircraft radiotele phone 
Amateur .. 


363,000 
91,368 
80.544 


Mort Kahn of Temco claims the 
average age of radio amateurs is 


rising. Anyone else, outside of 
ourselves, share that view? 
Industrial Instrumentation is 


one of the most important influ- 
ences on improved living stand- 
ards, better working conditions 
and, ultimately, lower prices, ac- 
cording to Henry Dever of Brown 
Instruments. 

Dever says that the ratio of in- 
strumentation to overall plant ex- 
pansion has increased fourfold 
1939, that measuring and 
controlling devices experienced a 
of 11 percent in 
1948 over 1947, and that this same 
rate of expansion should carry 
through 1949 and possibly 1950. 

Instrument sales totalled $30,- 
000,000 in 1920 and $150,000,000 


since 


sales increase 
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in 1940. In 1948, according to 
Dever, some 1,200 companies 
turned out about 20,000 types of 
instruments and instrument-equip- 
ped industrial apparatus having a 
sales value in excess of $2 billions. 


Development of three electronic 
devices designed to facilitate the 
landing, departure and taxiing of 
aircraft in instrument weather has 
been suggested to the Air Naviga- 
tion Development Board by the 
Air Coordinating Committee’s Air 
Navigation Panel, as an_ initial 
step in the government’s 15-year, 
billion-dollar, all-weather airways 
program. 

The three for which 
priority is recommended are: Air- 
port Surface- Movement Detection 
Equipment. the Airport Approach- 
Control Timer, and the Interim 
Private-Line Visual Communica 
tions System. 


devices 


F-M Industry is now a billion- 
dollar industry, according to the 
F-M Association. The estimate 
covers total investment in stations 
and sets. 


Taken To Task 


ment we made in January 


about a state- 
(p 71) 
to the effect that the cost of oper- 
ating hearing aids might soon drop 
below one cent an hour, we hasten 
to add what we should have in- 
We 
meant the cost of operating single- 
with internal batteries. 
And we meant devices turning out 


cluded in the original item. 


unit aids 
high rather than so-called low or 
medium audio power. 

A number of aids using external 
the 
cent-an-hour figure, some closer to 
a half cent. 
operating for less than a cent an 
hour on internal batteries, turning 
out sufficient to useful 
to perhaps 50 percent of the poten- 
tial users. 

Hope 


happy. 


batteries operate well below 


There are even a few 


power be 


this makes everybody 


Discussing Phonograph Records, 
an engineer of 
made 
though somewhat cryptic 


our acquaintance 
an apt 
remark. 


what we consider 
He says that so far as he can see 


the only immediate effect of the 
latest innovation will be to put a 


higger hole in the business. 
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The Series 
y Bley 4 
Sigma Relays 


Polarized RELAY 
for High-Speed Telegraphy 


















































SPECIAL FEATURES: Contacting is essentially bounce- 
free. Characteristic distortion is entirely absent 
except at extreme speeds. 

PHYSICAL DESCRIPTION: Size 154” x 154” x 25” 
seated height. Hermetically sealed. Mounts on standard 
octal socket — can be clamp-mounted with stirrup. 
Balanced armature construction with unusually high 
ratio of force to mass (high vibration resistance). 
CHARACTERISTICS: High speed, sensitive S.P.D.T. 
polarized relay. Although designed for speeds of 50 to 
150 words per minute it is serviceable up to 250 w.p.m. 
Developed under Signal Corps Contract calling for 
smaller size and improvement over existing types. 
WINDING: Matched pair with resistance around 150 
ohms each for differential, polarized or “polarential” 
service. Various other combinations available — up to 
14,000 ohms in a single winding. Standard twin 150 
ohm model operates satisfactorily on 5 ma reversals in 
one winding, and “just trips’ at approximately 1 ma. 
For high speed economical operation, exceptionally 
long lite and compactness, specify the new Sigma 
Series 7 Polarized Relay. 



































ALSO AVAILABLE FROM SIGMA, a variety of 
other types of sensitive relays AC — DC 
— Polarized —Single or Multiple Contact. 
We shall be glad to assist in the engineer- 
ing of your relay problems. 




















FOR DETAILED 
INFORMATION ON 
THE NEW 

SERIES 7JOZ 

ASK FOR 
BULLETIN 











Sigma Instruments, NC. 
C4Serractive RELAYS 
62 Ceylon St., Boston 21, Mass. 
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1 getro 


Has Designing Ways 


MALLORY 


sets the pace in carbon controls with the 
revolutionary Mallory Midgetrol. 


NEW TELEVISION TYPES 

Resistance stability specially protides for critical applica- 
tions in television circuits. Insulated shafts are knurled for 
ease in aajustment. Shaft and current-carrying parts provide 
2000-volt insu ation 


NEW SMALL SIZE 

Ths email sive of Miainscane sabiten victthcied: welnt:, ead teh 
specified where a 14g” diameter contro] ordinarily would 
he aceuiend 


NEW FLAT SHAFT 
ft makes possible a standardization of products which means 
faster production schedules and faster deliveries 


NEW TWO-POINT SHAFT SUSPENSION 

Double bearing suspension of the new flat shaft eliminates 
shaft wobble. Assures smooth. even contact pressure on the 
resistance element. Improves the quality of the control 
mechanically and electrically 


NEW RESISTANCE ELEMENT 
Resistance element is automatically machine-coated and 
electronically selected to eliminate any chance of human error 


NEW CONSTRUCTION 


Use of phenolic material eliminates metal-to-metal contact, 
thus there's no chance for mechanical noise 


NEW CONTACT ASSEMBLY 

The contact assembly is made of a special Mallory contact 
alloy. New contact design makes the Mallory Midgetrol the 
quietest, smoothest control by laboratory tests 


NEW TYPE END TERMINALS 
End terminals are hot tinned—can be formed, bent, or 


twisted many times without breaking. Terminal ho 
large enough to easily and quickly secure all | 


NEW SWITCH 

Designed and manufactured by Mallory under the highest 
quality standards. This new switch is built for a long, trouble 
free life and eliminates many switch problem - 


.eeLt’s the little Volume Control 


with BIG Advantages 


Are you planning for smallness. and yet want to 
deliver big results? Well, here’s an all-new rev- 
olutionary volume control that lives up to 


Mallory’s name. 


[ts rugged. It can take it. It gives longer life and it 
is the quietest by actual tests. Yes, the Mallory 
Midgetrol has designing ways...and more and 
more designers have fallen in love with its nine 


big features. 


Mallory Midgetrol is the crowning result of years 
of work to pack all the dependability, all the tough- 
ness and all the precision work that has made Mallory 
famous into SMALLER space. 


We earnestly suggest you study the many extra 
features offered by the Mallory Midgetrol which are 
listed in the box here. They. in total, prove again 
that the Midgetrol is worthy of joining the big 
Mallory line of volume controls of every type for 


every use. 


You Expect More And Get More From Mallory 


Precision Electronic Parts — Switches, Controls, Resistors 








P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 





Resistance Welding Materials 
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me 
> DUEL . Along with many another publication, ing. Nothing is gained by any other course; much 
including the metropolitan dailies throughout the may be lost. 


country, we feel impelled to comment on the present 
confused situation in the phonograph record field. 

One fact manifest: lack of interchangeability 
between the 78, 45 and 334-rpm records is viewed with 
alarm by nearly all commentators, reflecting the gen 
eral public and trade reaction. 


is 


The feeling is shared 
by many broadcasters who desire to use all three 
types of disks, and by some manufacturers who sup- 
ply record-reproducing equipment for broadcasting 

These attitudes will no doubt find expression in 
the marketplace, and are not the primary concern of 
engineers as such. But the situation has implica- 
tions of grave importance to engineering. It brings 
up anew the troublesome question of whether intri 
cate technical devices should be standardized 
advance of public offering. Advance 
tion is evidently necessary when, as 
broadcasting, there is a lock-and-key relationship 
between two parts of the system (transmitter and re- 
ceiver), only one of which is operated by the public. 

It may be argued that disks are different, in that 
the system 


in 
standardiza- 


in television 


turntable and record) is operated as a 
whole by the ultimate consumer, who can select the 
system he likes best, or all three if he can afford it. 
To us, 
television systems using different scanning rates could 
exist together, and the public could take its choice, or 
all three 
such 


the difference is one merely of degree; three 


Only the shortage of spectrum space makes 
a plan unthinkable 

No doubt there are valid difference 
quality 


s in the technical 
three svstems 
Presumably one of them will demonstrate 


and convenience of the record 


now extant. 


its superiority in the conrse of time and will be 
adopted to the exclusion of the others. To the extent 
that these differences in quality depend on differ- 
ences in turntable speed, size of the spindle hole, 
and radius of the stylus tip, they should be 
exploited and their acceptance determined by the 
public. But to the extent that such differences make 


no substantial difference in the final result, the values 
should be standardized in advance of public offer- 
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Despite the fact that the present hue and cry about 
“trade war” is, in our opinion, overdone and likely to 
do harm to all facets of the record business, we cannot 
refrain from quoting an advertisement which recently 
appeared in the Toronto Daily Star. It offered a 
“duel-speed automatic record changer.” Touché! 
> BRIGHT ... We are indebted to W. C. White 
for calling our attention to a recent paper reporting, 
among other items, the brightness of the luminous 
spot formed on an experimental mercury cathode. 
The author of the paper, J. R. Haynes, reports 
quarter-microsecond sparks having a brightness of 
a million candles per square centimeter, or some six 
times brighter than the surface of the Bill 
White guesses that few engineers know that such 
bright sources are available, and that they might be 
All those interested are urged to 
p 891, April 15, 1948 issue 


sun. 


put to good use. 
read Mr. Haynes’s paper 


of the Phusical Review). 


P OBIT . Hendrick Johannes van der Bijl died 
on December 2nd in Johannesburg, after a long and 
distinguished career that encompassed many fields 
of professional interest, notably mining and elec- 
tronics. 
the field 
recent 


Perhaps the majority of those active in 
of electronics, including all but the most 
the staff of this journal, went 
through school at a time when the only electronics 
textbook Bijl’s “Thermionic 
Tubes”, published in September 1920. After 
an early with AT&T and Western Electric, 
Dr. van der Bij] turned to South Africa, where he 
entered the industrial life of that community with 
such vigor that he i: credited as the father of that 
country’s industrial revolution. When he died he 
was chairman of the Electricity Supply Commission 
and the South African Tron and Steel Industrial 
Corporation. His career is testimony to the fact that 
a vigorous, creative and penetrating engineer may 
also assume the burdens of industrial leadership. 


additions to 


was van der Vacuum 
first 


career 
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Finding 
NEW PRODUCTS 


The best ideas are generally to be found either in your own organization or by personal 


contact with distributors and customers. Evaluation of new-product market potential is 


best left to one competent man, who may be either a company executive or a consultant 





T IS GENERALLY AGREED that the 
I war-induced sellers’ market 
fading fast. Aggressive selling 
again the order of the day. 

3ut selling alone is not enoug! 
New products are also in order. So 
the hunt for new products is on 
a hunt that seems to be a first-class 
headache to most companies. 

For one thing, the belief that 
somewhere outside the organization 
there can be found an item myster- 
iously easy to make and even easie} 
to sell at a prodigious profit is wide- 
spread. As a result, the finished 
and partially-finished brain-childre) 
of engineers already on the payroll 
are often left to gather dust. All 
kinds of proposals by outsiders are 
expensively investigated. Promo- 
ters and inventors by the score are 
gravely “Product- 


wanted” ads are run in newspapers 


listened to 


to bring still more inventors and 
promoters to the conference table. 

These activities consume much 
money and time, but they 
bring the expected results 


rarely 


Beware ‘‘Self-Selling’ Products 

A text book on the selection of 
new products is hard to imagine. 
because individual cases differ 
widely. A simple set of precau- 
tions can, however, be formulated 

Do not look for miracles. The 
odds against finding a self-selling 
humdinger are a million to one at 
best. And if you do find such an 
item competition will probably 


so 


re- 
duce its attractiveness to the van- 


ishing point before vou can cash in 
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By PAUL G. WEILLER 


Ne York } 


Do not blindly assume that your 
roposed new product is unbeat- 
able. An example will best illus- 
trate this point. In 1928 an elab- 
orate survey of the radio business 
was made for a banking house. A 
determination of the characteris- 
tics, appearance, dimensions and 
veneral design features of the best- 
selling receivers was part of it. As 
a by-product of the survey, the con- 
clusions on receiver design were 
offered to three set manufacturers. 

The first manufacturer said he 
needed no assistance because his 
new set was so superlative that it 
would drive all others off the mar- 
ket, and quickly too. The second 
manufacturer similarly refused to 
consider the results of the survey, 
being equally positive that his own 
set would drive all others from the 
market. Essentially the same con- 
versation was repeated in the third 
case. Of the three receivers in 
question, only one ever saw the 
light of day. That one was a suc- 
cess, but it drove no one else out of 
business. All three firms had good 
new products, but so also did hun- 
dreds of others. Competition was 
too great, changes too rapid, and 
blind conceit changed dreams to 
nightmares for two out of three 


Stay in Your Own Field 


If a suggested new product is 
even remotely related to vour old 


line, the talent within your own 
organization should be able to pro- 
duce it. Or, if your departments 
are overloaded or understaffed, an 
outside engineer can produce a 
design in cooperation with your 
organization. 

If a new product is quite uncon- 
nected with your own line, and 
there may in some cases be good 
reason for going afield, your prob- 
lem is more difficult to solve. You 
are then among new and unfamiliar 
surroundings. The hazards are 
much greater and harder to recog- 
nize, especially if your organization 
lacks an expert on whom you can 
rely for evaluation of the product 
idea during its various stages of 
development. Markets are. still 
more difficult to estimate. Finally, 
if vou have to buy a design o1 
a patent outright from outside 
sources, worthwhile advice becomes 
so hard to get that the venture ap- 
proaches a real gamble. 


Selling Starts With Design 

Whether you do your own devel- 
opment or buy a finished item or a 
new idea, sales appeal must be de- 
signed into its appearance at an 
early stage. Strive for individu- 
ality. Be sure that the new item 
has the imprint of your organiza- 
tion in its design. For here is an 
important point. If the new prod- 
uct is recognized by regular cus- 
tomers as yours and yours alone, 
this product-recognition will add to 
its sales appeal—for vou. If you 
exaggerate in this respect, however, 
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WAYS AND MEANS 


Waiting for a self-selling humdinger is usually a waste of time. 


few and far between, and competition quickly reduces their attractiveness. 


Design new sales appeal into any product with which you are familiar, or one 
closely allied, and it will probably do better than something foreign to both company 


and customer. 


Sales appeal does not necessarily mean super-duper performance. 
better business to design for lower cost, greater convenience of operation or better 


appearance. 


Ideas from engineering and sales departments can be equally valuable in the 


initial stages of a new-product search. But overall management should make the 


final decision 


Such items are 


It may be 











you produce a freak. Freaks some- 
times sell for a while, but they 
seldom have staying power. 


The Performance Problem 
Advertising copywriters so often 
that 
they sell are the best. One wonders 
whether that old cliche any 
punch left. 

When your product belongs to a 
well-explored art, and that is true 
even of some electronic devices in 
spite of the youth of the art, it may 
be difficult to give it outstanding 
performance characteristics with- 
out increasing costs too much. Less 
costly designs might be best. 

On the other hand, careful atten- 


scream the particular wares 


has 


tion to production methods can re- 
sult in economies that can be passed 
on to the customer in price reduc- 
tions, or in the form of more or 
the product. 
Where, for example, an increase in 
apparent weight is desirable and is 
no functional detriment, a combina- 
tion of the right material and skill- 
ful design can make equipment look 
sturdier. Convenience of operation, 
smoothness 


better materials in 


of controls and good 
visibility of dials, scales, and mark- 
ings other excellent selling 
points. 


are 


Pre-Design Surveys 


One good way to determine pos- 
sible sales appeal is the pre-design 
survey. Send out an experienced 
sales engineer to call on distribu- 
tors or users of your future product. 
Have him try to determine what 
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they like or dislike about similar 
products now on the market. This 
is not a job to be done with a ques- 
tionnaire and subsequent tabula- 
tion. The investigator must weigh 
each piece of information in accord- 
ance with his own estimate of the 
informant’s knowledge. 

In the 1928 survey of the radio 
business already referred to it be- 
came evident that the cabinets of 
best-selling radio receivers were of 
the same width and height within 
about 2 inches. Sets with different 
dimensions did not sell as well. In 
this case the motivation was hard 
to discover but the facts were never- 
theless clear. 

If the survey is dealing with a 
tool you may find preference for 
some particular shape or weight. If 
it is an electronic control, a dial 
with large, heavily-blocked letter- 
ing which can be seen at 100 feet 
might be a major sales point. In 
any event, the objective of a prop- 
erly conducted survey is not a mess 
of figures, comments or quotations; 
rather, it is a clear and definite idea 
of what the new product should be, 
based on careful interpretation and 
analysis of the collected opinions of 
potential customers. The following 
example illustrates how a market 
survey can reveal needs for new 
products. 

During the middle thirties one 
large company was selling an elec- 
tronic timer giving excellent per- 
formance for $1,200. Another man- 
ufacturer offered a timer for $160, 
which also sold in quantities in 





spite of rather poor performance. 
It appeared logical to assume that 
still another timer which could do 
about 70 percent of the jobs the 
expensive timer did and was easy to 
install and to maintain 
marketed at $300. The assumption 
was later borne out in practice. 


could be 


Testing The Market 


Some time ago a young sales 
manager read a paper on market 
analysis before one of the engineer- 
ing societies. He described the con- 
ventional type of market survey 
and then said “You wind up with a 
nicely bound tome with gold letters 
on the cover and a lot of figures in 
the text. Most people are inclined 
to take such data as facts. But they 
are not facts at all. They are only 
the surveyors’ opinions”. 

The story emphasizes one point. 
A market survey is only as good as 
the men who make and analyze it. 
It is a job for the top men in your 
organization, not for the newest 
junior salesmen, because the value 
of the survey to you can never ex- 
ceed the knowledge and judgment 
of the surveyors. It is impossible to 
get dependable data on such an 
important subject by routine meth- 
ods, no matter how elaborate they 
may be. 

The final, all-important deciding 
rule in choosing new products is 
this: Choose the man who will do 
the choosing wisely and then do 
not interfere with him. This is one 
task which is seldom carried out 
successfully by a committee. 











Examples of action-stopping photographs 
taken with unit, using microphone and 
amplifier to trigger flashtube. Microphone 
was placed three feet from balloon, giving 
about three milliseconds delay to allow 
progression of action after balloon was 
pierced with pin 


Portable 





Repeating Flash Unit 





Unique combination of vibrator, transformer and cold-cathode rectifier tubes produces 


over 800 flashes of Sylvania type R4330 flashtube from one set of four 67}-volt bat- 


teries, at one-tenth the cost of expendable lamps. Voltage-regulator circuit maintains 


storage-capacitor at 2.000 volts 





peng FLASH UNITS emp!oy- By W. H. FRITZ 
ing a high-voltage power sup- Manager, Battery 5 ani De 
ply, an energy-storage capacitor sears ry : Wy Y 
tube to 


and a gas-filled discharge 
convert electrical energy into light 


are receiving wide attention in the 


fields of industrial and studio pno- quire elaborate camera equipment. 


tography. These units make it pos- Repeating flash units are gener- 
sible to use even an ordinary box ally relatively bulky high-capaci- 
‘amera to take short-exposure pho- tance studio units that operate 
tographs that would otherwise re- from the a-c line and provide high 


light output. There is also a need, 
however, f 


for portable units oper- 





] ating independently of line power 
BATTERY | : : : : 
and providing lower light output. 
} This article deals with the design 
_ — — ae Tango ° 
VIBRATOR, | ENERGY FLASHTUBE and construction of the latter type, 
* e+ STORAGE +e OLDER ry ee ~ So - ; 
AND Fone AND operating from standard radio dry 
RECTIFIER AC RIGGER 


| . batteries. 


Design Requirements 


| __ AN Portability places severe restric- 








tions on the equipment designer. 





; To be truly portable, a repeating 
FIG. 1—Block diagram showing essential ee . | . 
units of dry-battery-operated repeating ash unit must be small and light. 
flash unit Little or no maintenance and simple 


1.25 pereent to insure uniform photographic exposures 


operation are necessary to its suc- 
cess. The effective light output 
should approximate that available 
from a midget expendable photo- 
flash lamp, and the light output in 
each of a succession of flashes 
should be consistent, to insure uni- 
form exposures. The last consid- 
eration is particularly important in 
taking color pictures. These per- 
formance specifications should be 
met with low operating cost per 
flash, which calls for high circuit 
efficiency. 

Another requisite of repeating 
flash units is short energy-storage- 
capacitor charging time between 
flashes. However, the charging 
time need be no less than the time 
normally required to advance the 
film in the camera (or change the 
film holder), cock the shutter and 
refocus. These operations usually 
require from 10 to 15 seconds, al- 
though in some cases photogra- 
phers may reduce this time interval. 
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Dry-battery-powered flash unit connected to 
camera. Model-airplane ignition-coil and 
trigger-circuit ts are ted in 
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FIG. 2—Complete circuit diagram. Four 67'2-volt radio batteries making up primary 
battery at upper left last for over 800 flashes before voltage drops below point at which 





flashtube holder 


regulator can i t 





light intensity. Neon pilot lamp glows to indicate that 


storage capacitor is fully charged 











Capacitor charging time depends 
and the 
resistance of the 


ipon the capacitance value 
equivalent series 
power supply. Experiments indi- 
cate that for charging time under 
10 seconds, 


energy 


source of 
must be capable of deliver- 


the primary 


ing an instantaneous peak power of 
50 watts at the start 
of the charging cycle. The 
delivery 


approximately 
rate oi 
energy 


drops off expo- 


nentially as the energy-storage Ca- 


pacitor gathers charge. 


It is desirable to keep the 
primary current low, particularly 
when dry batteries are used. The 


use of a battery providing approxi- 
mately 270 volts and an appropriate 
voltage-multiplying system requires 
only moderate battery current for 
capacitor charg- 
dry-battery-powered re- 
peating flash unit described here in- 
corporates 


reasonably rapid 


ing. The 


such a system arranged 


as in Fig. 1 and connected as in 
Fig. 2. 
The energv 


flash is 


shown 


in the light 
obtained from the 
as E,, which consists of four 
Eveready No. 467 miniature 674- 
volt units of the type widely used in 
personal-portable radios. The four 
batteries are connected in series to 
vield a nominal! 


battery 


open-circuit poten- 
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tial 270 volts. Energy from E 
is converted into light via a vibra- 
tor, transformer, rectifier, 
capacitor and flashtube. 

If more 
desired, 


storage 


economical 
five 


operation Is 
heavy-duty 45-volt 
units can be used. Their use will 
place a severe weight restriction on 
the device, 
duce 


however, and will re- 
portability. 
Vibrator Power Supply 


The 


voltage-multiplying system 
employed in the flash unit is an 
inusual combination of vibrator, 


and rectifier tubes. 


The method of establishing a 


transformer 
flow 
if alternating current in the trans- 
former primary 


is of particular in- 
terest. It can best be explained 
reference to Fig. 3 
elementary 


, which shows an 
vibrator circuit of the 
new type and voltage waveforms at 
different circuit points. 

It will be assumed that both simi- 
lar capacitors C, and C, are charged 
to voltages e, and e., the sum of 
which is E,, the battery voltage. 
When the vibrator reed contacts the 
upper pole, C, is discharged through 
the load resistance R while the 
charge in C, is increased by current 
also flowing through R. Note that 
hoth charge and discharge currents 





flow the same way through load R. 
When the vibrator reed reverses 
direction and touches the lower pole, 
the reversed. Now C 
discharges through R, and C 
charges through R. In this condi- 
tion the two currents are also addi- 
tive, but in the opposite direction. 


process is 


It can be shown that 
of the initial voltage 
across C, and C 
condition is 


regard'ess 
distribution 
an equilibrium 
few 


reached, after a 


evcles, in which and ¢ 


The wave shape 


voltages e 
are symmetrical. 
. 


shown in Fig. 3 is a function of the 


load resistance, the output voltage 


‘ approaching more nearly a 


square wave as the load resistance 
is increased. 

Mathematical development shows 
that the system will have a power- 
transfer characteristic that 
readily computed. It is a function 
of E,, C,, T, and R, where T is the 
time interval in which the 
reed 


may be 


vibrato 
either of the two 
Assuming zero vibrator-reed 
transfer time, 
in watts is 


contacts 
poles. 


the power output P 
C; 7 
ant | 
r tanh ‘RC 


The vibrator frequency may be ex- 
pressed as f 1/2T, hence Eq. 1 


75 











can be rewritten as 


P = 2fE? C, tanh 


) 


SfRCi 
It can also be shown that the power 
output approaches a maximum 
when the load resistance approaches 
zero. Then the power output is 
independen of R so Eq. 2 becomes 
Pmaz_= 2fE? C, 
A practical example will illus- 
trate what to expect of a particular 


when RO (3 


combination of elements. When f 
= 80 eps, E, 200 volts, and C, 
Ste st Sat, Pew = SLs wee. 


This condition is closely approxi- 
mated in the repeating flash unit 
described. The vibrator circuit is 
essentially a voltage halver when 
R is large. 

In the circuit of Fig. 2, the 
primary winding of transformer T, 
is substituted for the load resist- 
ance R. Transformer 7, is a 
standard readily available type 
normally used to step up 117 volts 
at 60 cycles to high voltage for 
photoflash work. Its turns ratio is 
approximately 15:1. The filament 
winding tap on the secondary is 
disregarded. 

A conventional voltage-doubling 
system is used in the secondary cir- 
cuit, employing two Raytheon type 
CK1013 cold-cathode rectifier tubes. 
This combination provides a peak 
voltage considerably in excess of 
the nominal 2,000 volts which 
is the normal energy-storage-ca- 
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FIG. 3—Basic inverter circuit, and cor- 
responding output-voltage waveforms. 
For simplicity. vibrator-reed transfer time 
is assumed to be zero here 


pacitor voltage. The reason for 
this will be evident when the volt- 
age control circuit is explained. 


Main energy-storage capacitor 
C, is a 18-uf, 2,000-volt unit. This 
capacitance is slightly augmented 
by two l-uf capacitors in series, C, 
and C., which are essential to the 
voltage doubler. The measured 
capacitance of the combination is 
30.5 uf in the model built by the 
At 2,000 volts the avail- 
energy is 61 watt- 


author. 
able stored 
seconds. 

Use of the approximate conver- 
sion relation of 40 lumens per watt 
for flashtubes indicates an approxi- 
mate light output of 2,500 lumen- 
seconds. This is somewhat lower 
than the design objective, but it 
has proved adequate for black-and- 
white negatives of good density 
without resorting to special devel- 
opment procedure. 

Voltage Regulator 

With age and use, the closed-cir- 
cuit voltage at FE, will be reduced. 
Unless a voltage-regulating circuit 
is provided, the capacitor voltage 
and the light output will become a 
function of the battery condition. 
One method of overcoming this dis- 
advantage is to provide a consider- 
rectifier 
output voltage than the voltage to 


ably higher open-circuit 


which the capacitor is charged. The 
voltage-regulator circuit serves to 
stop the vibrator when the storage 
capacitor voltage e. reaches a pre- 
determined value. This action is 
shown in Fig. 4. When the capaci- 
tor voltage drops slightly, the vi- 
brator starts and runs until the 
upper limit is again reached. This 
action maintains essentially con- 
stant voltage across the storage 
reduces the 
charging time by using only the 
steep portion of the capacitor volt- 
age curve, 


capacitor and also 


The voltage control and regulator 
circuit shown in Fig. 2 employs a 
triode-connected 3Q4 tube whose 
grid is overbiased by the 30-volt 
battery at FE, when the storage-ca- 
pacitor voltage is zero. As the 
capacitor voltage increases, a posi- 
tive potential tends to cancel the 
negative 30-volt grid potential. At 
some point, depending upon the set- 
ting of the 2-megohm potentiom- 
eter, the 3Q4 tube becomes conduc- 


tive and the sensitive relay in its 
plate circuit operates.. This stops 
the vibrator and makes the neon 
indicator lamp glow to indicate full 
capacitor charge. As current leaks 
from the storage capacitor, its volt- 
age drops to a point where the 
regulator starts the vibrator again. 
This action is repeated until the 
main power switch is turned off. 

Battery E, delivers driving power 
to the vibrator and also lights the 
3Q4 control-tube filament. A sepa- 
rate 45-volt battery E, supplies 
plate current to the 3Q4 tube. This 
was done, rather than tapping F,, 
to provide uniform plate voltage in 
the control circuit. 

Careful tension adjustment in the 
sensitive control relay results in 
maintenance of voltage across the 
storage capacitor at 2,000 volts 
1.25 percent. Since light is propor- 
tional to the voltage squared, it will 
be within + 2.5 percent of nominal. 
The nominal working voltage can 
be controlled over a range from 
1,400 to 2,500 volts by rotation of 
the potentiometer. 


Flashtube and Trigger 


A Sylvania type R4330 flashtube 
was used in the model. This was 
connected in a conventional trigger 
circuit. The bleeder resistors used 
in the trigger circuit are higher in 
value than those normally recom- 
mended, to conserve energy in the 
standby condition. The trigger coil, 
shown in Fig. 2 as T., is a model 
airplane ignition coil. 

When the manual firing switch is 
when shutter contacts 
close, capacitor C, is suddenly dis- 
charged through the ignition coil 
primary. The secondary voltage is 
then high enough to start ioniza- 
tion in the flashtube and the energy- 
storage capacitor is immediately 
discharged through the flashtube 
helix. The resulting sharply peaked 
light flash has an effective duration 
0.0002 second, 
which is sufficient to stop most 
normal action. All of the trigger- 
circuit components are contained in 
the handle of the flashtube holder. 

An interesting mode of operating 
high-voltage flashtube devices of 
the type described is to trigger 
them by sound. Using open-flash 
technique in subdued light will then 
result in very striking pictures. 


closed or 


of approximately 
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For example, a bursting balloon 
was photographed by substituting 
a microphone, a small amplifier and 
a thyratron for the firing switch. 
By locating the microphone at a 
known distance from the source of 
sound, the delay between the initial 
sound of bursting and the flashtube 
triggering could be controlled. 


Circuit Performance 
Because of 
measuring 


limited time and 
equipment, empirical 
methods were used to arrive at ap- 
proximate integrated _ efficiency 
values for various battery condi- 
tions. It assumed that the 
battery E, and associated multiply- 
ing circuit replaced by a 
hypothetical battery having E,, as 
its open-circuit voltage and an in- 
ternal resistance of R,, ohms. It 
was also assumed that these values 
remain constant over one charging 
cycle; while not strictly correct, this 
assumption introduces only moder- 
ate error. 


was 


were 


The input power over the charg- 
ing cycle and the storage-capacitor 
voltage were measured. These 
values are plotted in Fig. 4. Then, 
assuming that the capacitor-voltage 
curve was a true exponential rela- 
tion, the hypothetical voltage E 
and resistance R,, may be deter- 
mined from the terminology of Fig. 
4 and the relations 


R.. = 
0 4347 


™ r 
’ 2 e b 
C log, G ) C log ( Ek ) 
32 & “a — ¢ 


This expression can be solved for 
R.,, since all other values are known. 


2e, — Ey (7) 


Here again, both values 
righthand side are known. 

As shown in Fig. 4, an imaginary 
battery having an open-circuit emf 
of E,, volts and R,, ohms internal 
resistance can be substituted for 
the vibrator supply, to compute in- 
stantaneous and integrated  effi- 
ciencies for various conditions of 
the battery F.. The rate of energy 
transfer into the storage capacitor 
may be expressed as 


on the 


E..? s t t 
n=, (.*-°-. #0) 8 


The integral of this curve between 
0 and 2T is total energy stored in 
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the capacitor. This area divided 
by the entire area under the curve 
for p, yields the integrated effi- 
ciency for one flash. The curve of 
p,, the power taken from F,, is de- 
termined by measuring the closed- 
circuit voltage across, and the cur- 


rent out of, the battery FE, Values 


obtained for integrated efficiency 
range from 30 percent for a new 
battery to 35 percent after 675 


flashes. 

A practical test of the experi- 
mental model yielded 840 flashes 
spaced at random over 88 days 
from one set of primary batteries. 
The maximum number of flashes in 
one day was 60; the minimum was 
5. With fresh batteries, the charg- 
ing time was 6.1 seconds. At the 
end of the test, the charging time 
had increased to 15 seconds. An 
unused set of batteries 11 months 
old will charge the capacitor to 
2,000 volts in approximately 7.5 
The indicated cost-per- 
flash ratio of this repeating flash 
system compared with the use of 
expendable lamps is approximately 
1 to 10. 


seconds. 


Photographic Effectiveness 
In taking flash pictures, it is 
common practice to use guide num- 
bers. The guide number for a 
particular lamp, film type and shut- 
ter speed is constant, and is ex- 
pressed as f xX d, where f is 
the effective relative aperture num- 
ber and d is the lamp-to-subject 
distance. A published chart (Gen- 
eral Electric Flashtubes—Techni- 
cal Information, January, 1948) 
relates stored energy, film speed 
and approximate guide number. 
The approximate guide numbers 
for four Kodak films as obtained 

with the use of the chart are: 





Film (Davlight) 
Super Panchro Press 
(Sports) ” 120 
Super XX a 90 


Plus X or Verichrome 0 60 


These guide numbers have 
yielded good results. As a check 
on the validity of the numbers, the 
author has on several occasions 
taken an outdoor picture with ex- 
posure meter, an outdoor picture 
with a GE No. 5 expendable lamp 
and another outdoor picture using 
the experimental repeating flash 
unit, all on the same roll of film. 
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FIG. 4—-Generalized performance curves 

for flash unit, where T is time interval 

during which vibrator reed is against one 
of its contacts 


The roll then taken to a 
commercial photofinisher with no 
special instruction as to develop- 
ment. Negatives of good density 
in each case produced very satis- 
factory prints. Higher guide num- 
bers than those shown may be used 
by resorting to negative 
development. 


Was 


special 


Conclusions 

The experimental model fullfilled 
most of the design objectives. It 
would be relatively simple to adapt 
the device to line as well as battery 
operation by tapping the secondary 
winding and switching out the volt- 
age-regulator circuit, for the trans- 
former primary is designed for 
117-volt 60-cycle line operation. 

As built, the unit has commercial 
limitations, chief of which is its 
marginal light output. More stored 
energy would be desirable, but this 
another problem, for the 
charging time is close to the maxi- 
mum tolerable limit with the pres- 
ent energy-storage capacitor. As 
yuilt, the unit is usable with shut- 
having built-in X-type syn- 
contacts. It cannot be 
used, unless modified, with solenoid- 
tvpe shutter trippers. 

Not enough work has yet been 
done with the experimental model 
to justify any conclusions regard- 
ing its effectiveness with color film. 
The light available is marginal, 
unless the lamp-to-subject distance 
is kept small. 

The writer wishes to acknowl- 
edge the assistance rendered by 
Raytheon Mfg. Co., Sylvania Elec- 
tric Products Co. and General Elec- 
tric Co. in supplying some of the 
components and design information 
used in this article. 
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Television Field 





Procedure used at television broadcast station WEWS to meet FCC proof-of-perform- 


ance requirements for all holders of construction permits. Methods of running radials. 


plotting median values of signal intensity, and determining elevation profile 


ACH holder of a construction 

permit for television broad- 
casting is required to make proof- 
of-performance field intensity meas- 
urements before a station license is 
granted by the Federal Communi- 
cations Commission. 

Continuous recordings of meas- 
ured field intensity must be made 
along at least eight radials. Routes 
taken by the measuring car must 
follow, as closely as possible, the 
radials which were submitted with 
the application for a construction 
permit. The chart recordings must 
be analyzed and the distance to the 
5,000 and 500-microvolt-per-meter 
contours determined from the 
measurements. The FCC must be 
furnished with a complete descrip- 
tion of the measuring procedure 
which includes: method of making 
measurements, sample recordings, 
plot of the median values versus 
distance for the several radials, 
routes over which the field intensity 
measurements were made and the 
intervals for which median field 
intensity values were determined. 
A summary of the tests and the re- 
sults thereof must be submitted in 
order that it may be determined if 
the effective radiated power, visual 


By J. B. EPPERSON 


Chief Engines 
scripps-Howard Radio, Inc 
( 


leveland, OF} 


and aural, is in accordance with the 
values specified in the construction 
permit. 


Making the Field Survey 


Continuous recordings of field 
strength for radio station WEWS 
were made along eight radials as 
specified in the FCC Standards of 
(ood Engineering Practice. These 
radials followed, or paralleled, the 
theoretical radials as closely as pos- 
sible. Recognized measuring equip- 
ment was used with a recording de- 
vice that was driven directly from 
the speedometer of the station 
vagon in which the equipment was 
nounted. 

Measurements were made with a 
chart speed of approximately five 
inches per mile. Where possible 
the car was driven at a uniform 
speed of 30 miles per hour. Loca- 
tions and speedometer readings 
were marked on the chart at fre- 
quent intervals to fix the relation 
between the measured field intens- 
itv and the location. A sensitive 
aneroid altimeter was also mounted 





affidavit form 


tion by map and land marks 


and ten miles from transmitter 


Sectional Aeronautical Charts 





PROOF OF PERFORMANCE 


REQUIRED: Find the distance from the television station to the 5,000 and 590 microvolt 
per-meter contours. Phctostats of all basic data must be submitted to the FCC in 


FIELD MEASUREMENTS: Continuous recordings of field strength from a carefully 
adjusted transmitter along a minimum of eight radials, with careful checking of loca- 


COMPUTATION: Plotting corrected median values of signal strength against airline 
distance by sectors (not less than 15 sectors for each radial). Plotting calculated 
field intensity for each radial. Plotting elevation profile (shown for sector midpoints) 
against same airline distance scale. Finding average elevation of terrain between two 


EQUIPMENT: Car or truck with standardized antenna; calibrated receiver and field- 
strength meter (the two may be combined); continuous-chart recorder driven from the 
speedometer shaft; altimeter (optional); FCC Standards of Good Engineering Practice 
Concerning Television Broadcast Stations; USGS Topographical Quadrangle sheets; 
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in the measuring car and altitudes 
were marked on the chart as de- 
sired. Since the altimeter opera- 
tion depends upon barometric pres- 
sure it can not be expected to give 
continuously accurate altitude read- 
ings. Recording the altitudes did, 
however, prove to be helpful in 
analyzing the tapes. If certain 
recorded signal levels appeared too 
high or low it was usually found 
that the altitude variations ac- 
counted for the change. Measure- 
ments were made to a point on each 
radial which was well beyond the 
500 microvolt-per-meter contour 
except where Lake Erie intervened. 
Station WEWS operates on chan- 
nel 5 (76 to 82 mc) with a radiated 
power of 16.3 kw video and 8.15 kw 
aural. The transmitter is rated at 
5-kw peak power and operates into 
a three-section Super-Turnstile an- 
tenna which is triplexed with 
WEWS-FM. The f-m carrier oper- 
ates on 102.1 megacycles with a 
radiated power of 10.3 kw. Rated 
power gain for the antenna is 3.8 
for channel 5 television and 4 for 
102.1 f-m. The transmission-line 
efficiency is 88 percent. The effec- 
tive height of the antenna above 
average terrain from two to ten 
miles is 642 feet. Effective height 
above mean sea level is 1,526 feet. 
All measurements were made 
while the transmitter was operat- 
ing at authorized 5-kw peak powe) 
with either picture or sine-wave 
modulation. The output power was 
determined by measurement into a 
water-cooled load. A suitable peak- 
to-average power-correction factor, 
obtained by measurement, was used 
to determine the true peak field in- 
tensity for the television signal. 
The field car is a wooden station 
wagon modified for the installation 
of a recording field set and receiv- 
ing antenna. The field set and the 
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Intensity Measurements 














recorder are mounted on a heavy 
table. Vibrations while driving 
serve to advantage in keeping the 
recording pen free from drag 
against the paper tape. The Meas- 
urements Corp. uhf noise and field 
strength meter, model 58, used is a 
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accuracy 


average 


a fixed vali 
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image rejection, a 
anced-to-ground attenuator network 
and provisions for obtaining either 


ie. To 
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possesses a self-contained calibra- 
tion circuit, a preselector stage hav- 
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FIG. 1—Portion of recorded chart with field information, 


sectors for analysis 


marked off in 


to two 


all times due to the 
susceptibility of the peak 
measuring position to ignition noise 
and other electrical disturbances. 


was used at 


high 


A horizontal dipole antenna was 
used for all measurements. 
authority 


Special 
obtained from the 
FCC for use of a dipole antenna 
since nondirectional antennas gave 
insufficient signal-to-noise ratios in 
low signal areas. 


was 


The recorder, an _ Esterline- 
Angus type AW. with suitably 
damped movement, was driven 


through reduction-gear boxes from 
the speedometer drive shaft. 
Calibration of the field intensity 
meter was made frequently in ac- 
cordance with the operating in- 
structions furnished by the manu- 
facturer of Such 
accomplished — by 
applying a voltage of known magni- 
tude to the input terminals of the 
r-f amplifier and adjusting the re- 
ceiver gain until the output meter 
reads a particular value. The stand- 


the instrument. 
calibration 


Is 
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FIG. 2—Sample chart with two curves drawn 
median values of 0.5 within one sector 


to 
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FIG. 3—Modified slide rule used for quickly determining median 


values by summation 
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FIG. 4—Chart calibration for 
attenuator settings 


different 
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FIG. 5—Field intensity plotted against 
airline distance 


ard signal level source in the field 
meter is provided by a shot-noise 
diode. 

In order further to insure accur- 
acy of calibration, the field meter 
was sent to the National Bureau of 
Standards for certification. All 
correction factors submitted by 
that agency are reflected in the final 
field strength values chartered for 
field intensity versus distance. 

Calibration measurements made 
in the field revealed that the dipole 
antenna mounted on the station 
wagon had the same gain as the 
standard dipole antenna adjusted 
to 77.25 megacycles. Therefore, 
the conversion factor between the 
recording antenna and the standard 
dipole furnished with the instru- 
ment is a factor of unity. 

The height of the receiving di- 
pole, installed in the station 
wagon, was 10.5 feet. Field intens- 
ity readings were multiplied by 2.86 
to convert to an equivalent 30-foot 
antenna height. Use of this factor 
assumes that the field strength in- 
creases in a linear manner with 
height in accordance with theory. 
This assumption is not strictly valid 
but the FCC approved the use of 


as 


80 


2.86 in the absence of any more 
definite or proven conversion factor. 
All recordings were made while 
driving away from the transmitter. 
The dipole antenna was positioned 
at all times for maximum response. 
The station-wagon position, as de- 
termined by field checks, had no 
measurable effect on antenna gain 
while making the radial recordings. 
This condition held even when the 
station wagon was driven at right 
angles to the radial measured. 
The field intensity meter was set 
up at a fixed location and used to 
measure the relative field intensi- 
ties for various conditions of trans- 
mitter operation. A factor of 1.26 


was found necessary to convert 
from the field intensity reading 
obtained when receiving a_ 1,000- 


cycle sine wave plus synchronizing 
pulses, (or normal picture modula- 
tion) to the field intensity reading 
corresponding to the peak radiated 
power output of 16.3 kw. The con- 
version factor is the average of five 
separate measurements. 

Using National Bureau of 
Standards calibration, and consid- 
ering the peak-to-average factor 
plus the antenna height conversion 
factor, the following equation is 
applicable to the measurements 
taken WEWS at 77.25 mega- 


the 


on 
cycles. 
V KM (1.26) (2.86) /F (1) 
When V = field intensity in micro- 
volts per meter 
K = corrected value 
tenuator (NBS) 
M = corrected value of meter 
reading (NBS) 


of at- 









0.96 field intensity fac- 


tor (NBS) 
1.26 peak-to-average con- 
version factor. 
2.86 10.5 - to - 30 - foot an- 


tenna conversion fac- 
tor. 

Upon completion of the measure- 
ments, each recorder chart was di- 
vided Sector lengths 
for the first 20 miles were 1 mile 
and from 20 miles to the end of the 
radials the sectors were two miles 


into sectors. 


long. 

Figure 1 shows a sample record- 
ing with two sector divisions. The 
X points 11 and 12 represent the 
midpoints of the two sectors which 
are approximately one mile each in 
length. The figures 0.77 for 11 and 
0.27 for 12 represent the 50-percent 


median field intensity values for 
these two sectors. 
Determining Median Values 
The distinction between median 


and average should be clearly un- 
derstood. Median refers to a point 
midway in position. As used in the 
chart analysis, median represents 
the horizontal line along the chart 
which has as many points below as 
there are above it. In determining 
median values, therefore, it is nee- 
essary to determine not equal areas 
above and below a given line but an 
equal number of points above and 
below a given line. 


In Fig. 2 the curves A and B 


each have a 50-percent median 
value of 0.5 in terms of the re- 
corded chart scale because each 
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FIG. 6—Skeleton map of area served by WEWS, showing radial routes of measure- 
ment car and important signal contours 
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curve crosses the 0.5 chart line only 
once and this at the sector mid- Table I—Radial F., Southwest 225 Degrees 
point. In other words, for 50 per- 
cent of the time the two curves are ‘ , Median Field 
es Be : Elevation Intensity in 
above the 0.5 line and 50 percent of in Feet Airline my per m Corrected 
the time they are below it. In ana- . poe psec from yee 30-foot — 
ie eee , . : Sector Midpoint Transmitter ntenna acation 
ly eg the recordings to determine l 1,000 145 218 Rt 3 at Pleasant Valley 
the 50-percent median field it be- 9 1.140 9 35 200 On Rt 3 
comes necessary to locate that hori- 3 1,260 3.25 75 Rt 3 & Wallings Rd 
. rs a i . 1 1,140 3.92 21.0 On Rt3 
zontal ling Ww hic h bas the curve be - 1010 135 10.6 On Rt 82, North Royalton 
low it for half the time and above 6 890 1.70 29.3 Rt 82 at York Rd 
it half the time. By inspection, a 7 880 >. 00 21.0 On Rt 82 . 
- . 3 f 820 9.90 15.4 Rt 82 & W 130th St 
line is taken that appears to be 9 900 6 53 50 0 On Rt 82 
approximately correct. Then a test 10 930 7.40 16.7 Jct Rt 82 & 42 
a ee iS a EA 11 970 7.96 10.0 On Rt 42 
is made to determine whether or 19 1.020 8 65 + 80 On Rt 42 
not this line represents the correct 13 1,220 9.3 18.6 On Rt 42, Cuyahoga-Medina 
value. County Line 
‘ 150 10.15 2.30 On Rt 12 
If, throughout the entire sector, Ly i 10.63 3 65 On Rt 42 
the recording curve is above the 16 1,120 11.46 4.80 Jct Rt 42 & 303 
: : me a alf > 17 1,018 11.95 2.30 On Rt 303 
line in question for just half the 18 903 12.6 379 On Rt 303 
time, the correct value has been 19 880 13.22 2.64 On Rt 303 CL & W RR 
estimated. If not, another try must 20 810 13.86 3.85 Jet Rt 303 & 252 
21 810 14.48 3.70 On Rt 252 
be made and the process repeated. 39 880 15.25 1.38 On Rt 232 
This summation process can be 23 900 16.10 5.30 On Rt 252 
nye 5 33 3 85 m Rt 252 
done by sliding a sheet of paper =1 jo ~ + ’ . po oa nese 
along the proper chart line, making % 083 1829 5.55 Jet 252 & 18, Mallet Creek 
successive marks on the paper to 27 990 i 89 2.30 On he m4 
mariana « : 28 1,018 9.55 3.20 On Rt i 
add the various short line lengths. 39 1018 25 5.10 On Rt 18 
Dividers might be used in like man- 30 1,035 20.75 3.85 On Rt 18 
ner. Both of these methods are 31 1,020 21.65 1.80 Jct 18 & 76, Litchfield 
" , ‘ x 32 1.060 22.7 3.16 On Rt 76 
tedious and subject to inaccuracies. 33 1.100 24.0 0.68 On Rt 76 
The writer devised a satisfactory 34 980 25.4 0.42 Jct Rt 76 & Rt 162, Chatham 
: ~ 35 26.75 58 ) 62 
median calculator from a 25-cent 26 poe po 03 ; 24 be a sa & 301, Spencer 
slide rule as shown in Fig. 3. A 37 910 29.36 2.14 On Rt 301 
hairline indicator about }-inch long 38 1,011 30.16 2.06 On Rt 301 : 
: . . 39 1,060 31.83 1.38 Jct Rt 301 & 224, Homeville 
is fastened to the cursor of the 10 1,100 33. 21 1.42 On Rt 224, Medina-Ashland 
slide rule at right angles to the rule A County Line 
length. When used in conjunction il LG “ 1g ; 85 pe = as 58. Sullivan 
with a T-square the slide rule can 13 1,214 37.3 0.96 Jct Rt 58 & 89 
easily be moved along any chart 14 1,170 38.82 0.23 On Rt 58 
line. As the hairline indicator So = 
guides the cursor along the small Table II—Summary of Measurements 
j -lenge g mo ¢£ > > ° on 
line lengths to be added, the top ere Distance To Siintenas Ta 
side of the rule provides a refer- Bear- Average Elevation 5 mv per m 0.5 mv per m 
ence for the summation process. ing Terrain Above Contour in Miles Contour in Miles 
: ii . in Elevation Average Com- Com- 

The rule should be calibrated in Radial degrees in Feet in Feet puted Measured puted Measured 
chart scale divisions. ‘ 0 695 831 20.4 Lake E. 14.5 Lake E 
The field intensity in each chart B 5 805 721 18.5 4 12.4 33 
oe F ae Ree Cc 90 835 691 18.4 15.2 10.9 39.2 

sector for all recording tapes was D 135 1,025 501 16.0 15.0 39.5 11 

analyzed to determine the median E 180 1,150 376 14.5 12.6 34.0 32 

field and this field intensity was FO 225 965 561 16.8 13.6 38.5 38.5 
ne — G 220 825 701 18.7 18.0 11.5 15 

associated with the corresponding H 315 770 756 195 LakeE. 25 LakeE. 

sector of the radial. The chart 

scales were converted to millivolts 

(rather than microvolts) per meter divided into the one and two-mile 4. For making the actual con- 


by reference to separate calibration 
curves for each attenuator step. 
The calibration curves took into 
account all of the correction factors 
shown in Eq. 1. During the field 
recordings a note was made on the 
chart whenever the attenuator step 
was changed. When the tapes were 
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sectors care was exercised to see 
that sector divisions did not overlap 
between attenuator settings. This 
condition, of necessity, caused some 
sector lengths to vary from the 
normal one or two-mile divisions. 

A summary of the recording 
chart calibrations is shown in Fig. 


versions, separate graphs of chart 
scale readings versus field strength 
in millivolts per meter were used 
for each attenuator setting. These 
charts were plotted on linear graph 
paper. 

After median values were deter- 
mined for all sectors for each of the 
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FIG. 7—Actual profile along radial F plotted from map elevations 
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FIG. 8—Final summation of field strength information as presented to FCC. Elevation 
based on sector midpoints is plotted against distance 


eight radials, the routes followed 
by the measuring car were plotted 
on USGS Topographical Quad- 
rangle sheets and each sector mid- 
point was marked and identified by 
number. Airline distances were de- 
termined from this map. The eleva- 
tion taken at sector midpoints gave 
a better correlation with field 
strength values than did those 
plotted along the car route, or along 
the theoretical radial. 

Airline distance from transmit- 
ter to sector midpoint, elevation at 
the sector midpoint, median field 
intensity in millivolts per meter 
and location along the routes were 
tabulated as shown in Table I for 
radial F. Similar tabulations were 
made for the other seven radials. 
Median points (sector midpoints) 
were plotted for each radial on log- 
arithmic 7 2.2-cycle K&E 369- 


82 


127G paper and a smooth curve 
drawn between the points. Figure 
5 shows the curve for radial F. 
Field intensity is plotted in milli- 
volts per meter versus airline miles 
from transmitter. The distance to 
the 5 and 0.5 millivolt-per-meter 
contours for each radial was read 
from these curves and used to draw 
the contour lines shown in Fig. 6. 
This map also shows the routes 
ised with respect to the theoretical 
radials. Table II shows a summary 
of measurements that gives an in- 
teresting comparison of the dis- 
tance to the 5 and 0.5 millivolt per 
meter contours for each radial, both 
measured and computed, the latter 
values being based on the FCC 
yround-wave signal chart. The pro- 
file along the F radial as plotted 
from map values, and shown in 
Fig. 7, was used in determining the 


2 to 10-mile average elevation. 

Figure 8 shows the median points 
plotted for field intensity in milli- 
volts per meter versus airline miles 
from the transmitter. These curves 
show a comparison of the theo- 
retical signal strength, (based on 
the two to ten-mile average) with 
the measured signal strength. Ele- 
vation is shown for sector mid- 
points. The field intensity portion 
of these curves is plotted on K&E 
359-81LG semilogarithmic paper, 4 
cycles < 10 to the inch, 5th lines 
accented. The elevation portion is 
plotted on K&E 359-11L linear 
paper, 10 10 to the half inch, 
5th lines accented. The two _ sec- 
tions were joined together with 
rubber cement. In the preparation 
of the final photostats for submis- 
sion to the Commission a film nega- 
tive was made of each chart, which 
could be used for making either 
photostats or blueprints. The photo- 
static process allowed a reduction 
of the charts to notebook size and 
permitted easy correction of any 
inking errors. Where an _ inking 
error occurred a new piece of graph 
paper was pasted over the old and 
the lettering redone. However, if 
desired, the graph paper used and 
referred to here by number can be 
used as a direct negative for mak- 
ing blueprints. 

A period of three months was re- 
quired for analy 





s of the tapes 
and preparation of the necessary 
FCC engineering exhibits. Approx- 
imately 1,000 miles of driving over 
northern Ohio roads was made by 
the field measuring car. For the 
f-m survey another 1,000 miles of 
driving was required since inde- 
pendent measurements were made 
on the f-m transmitter fields. Good 
correlation was obtained between 
the f-m and television recording 
tapes. ; 

The field survey and analvsis de- 
scribed in this paper was made 
under the general supervision of 
the writer. R. K. Olsen, chief trans- 
mitter engineer for WEWS and 
WEWS-F\Y, assisted with the field 
work and the tape analysis. Carl E. 
Smith and Thomas B. Friedman, 
consulting radio engineers of Cleve- 
land, were engaged to make the 
continuous-tape field measurements, 
assisted by either Mr. Olsen or the 
writer. 
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Heterodyne Eliminator 





Beat-note interference is attenuated by means of a frequency converter which inverts 


the numerical order of all frequencies either side of a desired carrier and places the off- 


frequency interference on the cut-off side of an asymmetrical filter 


By J. L. A. McLAUGHLIN 


La Jolla, Calife 


VER-CROWDING of the radio-fre- 
O quency spectrum has led to 
the development of a number of 
signal-separating devices for use in 
with standard 


receivers. 


conjunction com- 
munications 

The unit described in this article 
is capable of high attenuation of 
interference close in frequency to 
that of a c-w or modulated carrier, 
with no loss in transmitted intelli- 
gence. The system has been em- 
ployed extensively in radio intelli- 
work 


munication 


standard 
receiver selectivity 


gence where com- 


proved to be inadequate. 
Principle of Operation 
This particular type of hetero- 
dyne known as an 
asymmetrical off-frequency inverter, 


eliminator is 


and is suitable for both phone and 
c-w reception. The circuit diagram, 
excluding power supply and audio 
amplifier, which are conventional, 
is shown in Fig. 1. 

The unit is suitable for use with 
a communications receiver having 
an i-f of approximately 455 ke. No 
receiver realignment or circuit 
changes are required. The inverter 
is connected to the receiver by a 
the 


an insulated loop. 


end of 
This 
loop is placed over the plate pin o 
the first i-f amplifier tube and the 
tube replaced in its socket. 


small coaxial cable, 


which has 


The block diagram, Fig. 2, illus 
trates the functions of the element 





employed. The front end of ths 
system is the off-frequency inverter 
mixer), which consists of two 
crystal-controlled oscillators either 


of which will the desired 


rier to a frequency of 50 kc 


convert 


When the oscillator lower in fre- 


quency than the desired carrier is 
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employed the numerical order of 
all off-frequencies will remain un- 
changed. However, when the oscil- 
lator higher in frequency is substi- 
tuted the 
converted 


inverted. 


numerical order of the 


off-frequencies will be 
Should the 


rier be off the center frequency a 


desired car- 
positive amount in the first case, 
this error will appear negative in 
frequency by the same amount in 
the This holds 
for all frequencies off the svmmet- 


second case. true 


rical center the 


system. 


frequency of 


Filter Design 


An asymmetrical high-pass filter 


is connected to the output of the 


When an 
indesired carrier is present in the 


off-frequency inverter. 
high-pass side of the filter, it can 
shifted to the 
switching oscillators, 


be frequency 
off side by 
whether or 


cut- 


not it originally was 


above or below the desired carrier 


frequency. In the case of a phone 


signal, one side of this asymmetrical 
filter’s 


for 


suitable 
attenuation of off-frequencies close 


selectivity is 
enough to produce beat-notes and 
vet broad enough on the other side 
to permit the passing of speech fre- 
quencies without attenuation. This 
passband can of course be extended 
to permit high-fidelity reception. 
Toroidal coils make possible the 
design of a compact high-pass filter 





Two views of complete unit, including power supply and two-stage audio amplifier 
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FIG. 1—Schematic diagram of off-frequency inverter. Crystals X, and X, operate 50 kc above and below the i-f frequency 


with attenuation characteristics 
suitable for this service. The unit 
used is sealed in a x 4- 
inch case. The desired high-pass 
attenuation characteristic is sup- 
plied by two medium-Q 50-kc trans- 
formers. They suf- 
ficient attenuation to reduce the 
return peaks on the cutoff side of 
the fixed high-pass filter. 

The high attenuation in the cut- 
off side of the asymmetrical filter 
also supplies the selectivity needed 
for elimination of the audio-fre- 
quency image inherent in hetero- 
dyne c-w reception. The overall 
frequency curve of this 
filter is shown in Fig. 3. The beat- 
frequency oscillator is preset at 49 
ke to produce with the desired sig- 
nal an audible beat-note of 1,000 
cycles. 


24 x Z 


also supply 


response 


The audio-frequency image 
will therefore result from a signal 
of 48 ke. It will not be heard, since 
this frequency is down more than 
100 db. 

The actual value of attenuation 
of the heterodyne beat-note will 
depend on the rectifying action of 
the detector. This action will be 
influenced by the relative strength 
of the two signals appearing at the 
detector’s input. Under normal re- 
ceiving conditions, rectifying ac- 
tion of the detector with regard to 
the desired signal will be linear. 
However, in the case of the audio- 
frequency image the high attenua- 
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tion of the filter will weaken this 
signal’s energy to a point where the 
detector’s action square 
law. These factors must be consid- 
ered in evaluating the attenuation 
of beat-note interference both in 
c-w and phone reception. 

To achieve the selectivity re- 
quired for c-w reception, a sharply 
peaked audio filter after detection 
is more practical and economical 
than attempting to obtain this se- 
lectivity in the 50-ke filter. If this 
filter is made asymmetrical, signal 
frequencies can be inverted here as 
in the first filter by switching the 
off-frequency inverter oscillators in 
the front end of the system. Figure 


becomes 


curve of a 
filter suit- 
It has an attenu- 
ation of approximately 40 db per 
octave, which makes its asymmetri- 
cal frequency characteristics 2-to-1 
in db. In other words, an interfer- 
ing signal 200 cycles above the fre- 
quency of the desired one will pro- 
duce a beat-note of 1,200 cycles in 
one off-frequency switch position 
with an attenuation of 10 db. In 
the opposite switch position the 
beat-note is changed to 800 cycles 


the 
commercial 


4 shows response 
1,000-cycle 


able for this use. 


and an attenuation of approxi- 
mately 20 db is achieved. This 
2-to-1 asymmetrical filter gives 


high selectivity with good economy. 
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FIG. 2—Simplified block diagram of heterodyne eliminator showing effects of circuit 
components on undesired carrier with and without off-frequency inversion 


March, 1949 — ELECTRONICS 























It is well known that extremely 
selective circuits have a tendency 
to ring on c-w signals, which 
destroys their usefulness. An 
asymmetrical filter, however, will 
provide considerably more useful 
selectivity before this ringing state 
is reached. 


Tuning Technique 

The tuning of a c-w signal on 
an asymmetrical off-frequency in- 
verter simpler and 
faster than on a conventional type. 

The asymmetrical off-frequency 
inverter eliminates the need for two 
variable c-w controls found essen- 
tial in communications receivers 
for elimination of the audio-fre- 
quency image and off-frequency in- 
terference. (The variable BFO and 
the crystal filter phasing control). 
The phasing control provides a 
form of asymmetrical response. 
Because the standard communica- 
tions receiver lacks the ability to 
invert off-frequencies, it is neces- 
sary in the presence of interference 
in the broader side of the crystal 
filter, to move the phasing control 


receiver is 
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FIG. 3—Frequency response curve, show- 
ing attenuation of off-frequencies 
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to this side for attenuation. These 
variable adjustments are superflu- 
ous in the asymmetrical off-fre- 
quency inverter system. 

The usefulness of the system for 
phone reception in the presence of 
interference is However, 
to be practical a sound tuning tech- 
nique for location of the desired 
phone signal’s carrier in the correct 
position of the asymmetrical filter 
has to be employed. In some earlier 
models, suitable high-fidelity 
reception, a tuning indicator con- 
nected to a sharply peaked 50-ke 


obvious. 


for 


carrier amplifier was employed. 
“Another scheme which suggested 
itself was the use of a locked-in 


oscillator to supply an exalted car- 
rier. Such devices are commonly 
employed in single-sideband com- 
munication, where channel separa- 
tion is sufficient to preclude hetero- 
dyne interference. However, in 
the type of work we are more inter- 
ested in, where communication is 
always imperiled by off-frequency 
interference, the exalted-carrier 
system proved impractical. Too 
often the close-in off-frequency in- 
terference takes control of the 
locked-in oscillator, destroying its 
usefulness. 

The tuning of a desired phone 
signal in present models is by aural 
means. When no interference is 
present the desired signal is tuned 
to maximum response and intelligi- 
bility as in normal receiver prac- 
tice. This is made possible by 
peaking the nose of the response 
curve. By rocking the tuning con- 
trol slightly the operator can sense 
the cut-off side of the filter by the 
rapid attenuation feel of this side, 
compared to the other. The correct 
location of the carrier (50 ke) will 
of course be toward this cut-off 
side, slightly below peak response. 
A good operator will, with practice, 
be able to hit this point with high 
accuracy. However, a tuning error 
of plus or minus 500 cycles is per- 
missible. 


High-Precision Tuning 

A test position is provided on the 
off-frequency inverter switch for 
high-precision tuning of the desired 
carrier when necessary. In this 
position both oscillators are em- 
ployed, which will produce two sig- 
nals moving in opposite directions 





























FREQUENCY IN CPS 
cs) > 020 o 86 
‘ 5 5 
.¢o @ Ne 2aQQ 
) 
D 
g 
4a 
& 
3 2 ~ > Q 
2 oe 2s #338 
SPS OFF CENTER FREQUENCY 
FIG. 4—Frequency response curve for 
1,000-cps audio filter 
as the receiver is tuned. The dif- 
ference between the two signals 


will be heard as a beat-note, and the 
correct carrier position will be in- 
dicated at zero-beat. 

The tuning technique in the pres- 
ence of a heterodyning beat-note is 
quite simple. With the off-fre- 
quency inverter switch in one posi- 
tion and the receiver tuned to maxi- 
mum beat-note interference, the 
opposite switch position will remove 
the heterodyne. Since the side the 
interference was originally on, with 
respect to the carrier, may be in 
doubt, this procedure should be fol- 
lowed in both switch positions. 
When the correct switch position 
for greatest attenuation is found, 
a slight detuning will give further 
attenuation, particularly if the 
beat-note interference is low in 
frequency. 

Figure 3 shows the increase in 
attenuation to low frequencies a 
slight detuning of the desired car- 
rier towards the cut-off side 
The left hand edge of 
the solid line at 50 ke indicates a 
frequency shift of the carrier of 
approximately 300 cycles. At this 
point the carrier will be down 5 db. 
The bottom of the curve illustrates 
the increase in attenuation this 
small frequency shift gives a signal 
1 ke removed from the desired car- 
rier. Thirty-db greater attenua- 
tion has been realized. Frequencies 
closer to the carrier than 1 ke will 
receive proportionate improvement 
in attenuation. Frequencies below 
the voice range can be satisfactor- 
ily attenuated in the a-f amplifier. 


achieves. 
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Vibration Testing 





Electronic techniques that can be applied to complete airplanes, accessory equipment and 
structural parts on the ground to simulate vibrations encountered in flight. and methods 


of measuring, recording and analyzing intensity and frequency of resulting motions 


By ABNER R. WILLSON 


Giroup Engineer, Vibration Laboratory 
Boeing Airplane Co., Seattle, Wash 


T IS THE GOAL of an airplane 
I manufacturer to have his acci- 
dents in the laboratory rather than 
in the air. Vibration is recognized 
as the cause of many failures and 
malfunctions, and is attaining more 
importance with each increment of 
airplane weight and speed. 

The low-frequency vibrations of 
the main structural members and 
the possibility of dangerous flutter 
caused by mechanical coupling of 
their several frequencies are prime 
factors in an airplane’s safety. Low 
frequency is defined as frequencies 
ranging from 0.5 to 50 cps. 

The elimination of higher-fre- 
quency vibrations at high g’s is also 
imperative for reliable operation of 





Setup for vibrating wing of airplane. Large vibrator is attached near wing tip, at 


front spar, and smal] vibrator is attached at rear spar . . 
“s ay 5 i controls and other functional equip- 


ment such as relays, valves, ducts, 
coupling hoses, racks and radio 
equipment. 

It is recognized that fatigue re- 
sulting from vibratory forces re- 
quires structural members to be 


METER kg 


a” 





several times as strong as is neces- 
sary for static loads alone. While 
the safe static working load of an 
aluminum alloy member may be up- 
wards of 30,000 lb per sq in., the 
same member will fail in a few 
hours if working under half this 
load while vibrating at large ampli- 
tudes. The magnitude of vibration 
is often expressed as gq Ro 
19.56, where g is the acceleration 
expressed as multiples of the accel- 
eration of gravity, 2.7, is inches of 
double vibration amplitude (peak 
to peak), and f is the frequency in 
eps. Amplitudes needed at various 
Electronic power source and one of vibrator units (clamped to tcble) used to simulate frequencies to produce g’s from 

vibration stresses and strains an airplane would encounter in flight 0.01 to 192 are plotted in Fig. 1 to 
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of Airplanes 














emphasize nature 
Note that at 
500 cycles the vibration of less than 
0.001 inch is sufficient to give 10 
g’s, whereas at 10 cycles the vibra- 
tion must be about 2 inches to pro- 


the exponential 
of this relationship. 


duce the same acceleration. 

Values of g for fatigue testing 
of equipment to be installed at vari- 
ous locations in a large airplane are 
also shown in Fig. 1. The entire 
frequency range specified for each 
area should be explored for reso- 
nance, and endurance testing should 
be conducted at the 
quencies. 


resonant fre- 
Note that resonant fre- 
quencies for torsion are generally 
higher than those for bending. 
Resonant frequencies of the prin- 
cipal structural parts of a typical 
modern large airplane are given in 
Table 1, as obtained from recorded 
results of vibration tests. The 
resonant frequencies of control and 
auxiliary equipment may be much 
higher, ranging from 50 to 500 cps. 


Types of Vibration Testing 

There are three general types of 
vibration testing. Fatigue vibra- 
tion testing is used to establish the 
comparative lives of various mate- 
rials and structural components 
under various frequency and load 
conditions. Vibration testing of 
structural components, control sur- 
faces and 
termine 


controls is used to de- 
resonant frequencies and 
vibration amplitudes and to investi- 
gate the probability of a dangerous 
flutter condition caused by dynamic 
mechanical coupling. Vibration 
testing of auxiliary equipment is 
used to determine operating char- 
acteristics under simulated airplane 
vibration conditions. These tests 
also determine whether or not shock 
mounting is necessary. 

In fatigue testing, the load and 
frequency are held constant and the 
test specimen is kept vibrating 
until failure occurs. This procedure 
is repeated for enough different 
loads to permit plotting a curve of 
load vs the total number of cycles 


ELECTRONICS — March, 1949 


before failure of the test specimen. 

One end of the test specimen is 
fastened to a vibrating beam and 
the other end is fixed, as shown in 
Fig. 2. The load on the specimen is 
adjusted by changing the tension 
on a spring or changing the weight 
on the beam. The beam may be 


actuated by an_ electromagnetic 
transducer that is self-synchronous, 
with a pickup attached to the 
beam. The electromagnetic drive 
is required to furnish the 
losses in the vibrating system, con- 
sequently 
pounds of 


only 


six thousand 
vibrating load may be 


five or 
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FIG. 1—Vibration amplitudes required to produce accelerations up to 192 g's at 
various frequencies up to 600 cps. Maximum double amplitudes and peak accelera- 





tions that equip must withstand 


in various areas of a representative large air- 


plane are indicated at upper right: values include a factor of safety and hence are 
larger than norma!. Boundaries between areas are not sharply defined 
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FIG. 2—Vibrating-beam setup for conducting fatigue tests of individual test specimens 


used in airplane construction. 


Voltage output of pickup coil is amplified and fed 


back to actuating coil to produce vibration at natural frequency of system 


87 








obtained from a _ comparatively 
small driving force, of the order of 
a hundred watts. 

In structural vibration testing a 
structural member of an airplane, 
such as a wing, stabilizer or aileron, 
is shaken by a sinusoidal force 
throughout a wide frequency range, 
at sufficient amplitudes to excite 
the several resonant frequencies or 
modes. 

In a typical large airplane vibra- 
tion test some 28 characteristic 
modes have been identified and ana- 
lyzed. These modes are indicated 
in Table 1, with the resulting reso- 
nant The vibrating 
force during the several phases of 
this test was applied at 29 different 
attachment points, and 352 oscil- 
lograph records were taken of the 
frequency, amplitude and damping 
of the vibrations which occurred at 
some 113 test locations. 

Airplane vibrations are trans- 
mitted from the engine to delicate 
instruments and pieces of control 
equipment. these 
tions and their harmonics excite 
vibrations of sufficient magnitude 
in some types of equipment to cause 
faulty operation or even failure. 

Vibration tests of individual 
pieces of equipment reveal these 
weaknesses. For example, one type 
of relay chattered so severely at 70 
to 150 cps that a redesign was 
necessary. In some radio tubes the 
elements resonate around 350 eps 
and cause faulty operation of the 
equipment of which they are a com- 
ponent. One type of electromag- 
netic valve functioned erratically in 
the range of 100 to 150 eps. A small 
rectifier malfunctioned in one piece 
of equipment when vibrated at 200 
to 250 cps. Some switch contacts 
failed between 300 and 500 cps. 


frequencies. 


Some of vibra- 


Typical Airplane Test 


Figure 3 shows a typical layout 
of vibrators and accelerometer-type 
signal pickups on a four-engine 
airplane. Two vibrators are used 
together, located at each wing tip 
and at each stabilizer tip, to excite 
the various symmetrical and anti- 
symmetrical bending and torsional 
modes. For symmetry the actuat- 
ing coils of the two vibrators are 
connected in phase. One actuator is 
reversed to provide 180-degree out- 
of-phase vibration 


when it is 
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FIG. 3—Typical layout of vibrators and 
pickups for vibration testing of large air- 
plane. Typical test run employs either 
two or four vibrators and ten pickups, 
such as those numbered | to 10 
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FIG. 4—Cross-section of vibrator unit 


desired to excite the antisymmetri- 
cal modes. 

Four vibrators are operated to- 
gether for exciting torsion. They 
are attached at the leading and 
trailing edges of each wing tip or 
each stabilizer tip. All four are 
driven from a single oscillator but 
separate power amplifiers drive 
each pair of vibrators. Four com- 
binations of in-phase and out-of- 
phase operation are conveniently 
switched on the control panels. 

For locations near the ground the 
vibrators merely rest on platforms 
or aerostands whose height and 
angle may be quickly adjusted with 
a self-contained hydraulic hand 
pump. When the vibrator attach- 
ment point is high in the air, as for 
vibrating a fin, the vibrators are 
slung from roof supports with flex- 
ible aircraft control cables. The 
300-lb weight of a vibrator is suffi- 
cient to react the vibrating force. 

Connecting a wing tip or other 
flexible member to the oscillating 


shaft of the vibrator frequently 
presents a mechanical problem be- 
cause there is always some move- 
ment which causes misalignment. 
Several types of connecting links 
have been used, including universal 


joints and 90-degree X-type flat 
spring links. The X-type links 
operate quietly, permit about 7 de- 


grees of misalignment and do not 
loosen the fitting even during long 
runs under full vibrator load. 


Vibrating Equipment Details 


The Boeing electromagnetic vi- 
brating equipment used for exciting 
the types of vibration discussed 
above is housed in two identical 
cabinets, each of which contains an 
oscillator, a driver amplifier and its 
rectified power supply, a coupling 
transformer used between driver 
and power stage, a power amplifier 
and its rectified power supply, an 
output transformer for impedance- 
matching power tubes to vibrator 
actuator coils, and a rectified power 
supply for vibrator polarizing 
fields. The vibrators are separate, 
two for each power unit. The elec- 
tronic equipment provides sinu- 
soidal output down to 3 eps. For 
lower frequencies down to 0.3 cps a 
separate motor-triggered thyratron 
power supply is used. 

The vibrators are in effect over- 
size loudspeakers, with voice coils 
on both ends and a push rod instead 
of cones. They are of two sizes; 
the 300-lb unit is 12 inches in diam- 
eter and 17 inches long, while the 
150-lb unit is 8 inches in diameter 
and 20 inches long. As shown in 
Fig. 4, the moving shaft extends 
entirely through the core and pro- 
jects beyond the shell for connection 
to a flexible coupling or a flat mount- 
ing disc. A polarizing field is in- 
duced with two coils, usually oper- 
ated at 5,000 to 8,000 ampere-turns. 
The actuating coils are mounted on 
each end of the shaft. 

Two pairs of phosphor-bronze 
loop springs mounted at 90 degrees 
keep the actuating coi's centered in 
the magnetic air gap. These springs 
are stiff in transverse shear but 
very flexible in longitudinal bend- 
ing. The shell is pivoted to rotate 
about the midpoint, so that the vi- 
brator mav be attached at any angle 
from vertical to horizontal. 

The power input to the actuating 
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coils during a normal test run may 
vary from 50 to 600 watts. These 
coils are wound with glass-enamel 
magnet wire on glass-cloth plastic 
bobbins, and weigh much less than 
equivalent coils made from regular 
enameled magnet wire on aluminum 
bobbins. 

The actuator coils in the vibra- 
tors are driven by one of the two 
power supply arrangements shown 
in Fig. 5. The vibrators must 
deliver a force which is truly sinu- 
soidal, for otherwise some of the 
harmonic components would excite 
mechanical vibrations of ampli- 
tudes magnified beyond that which 
pure sinusoidal excitation gives. 
Oversize capacitors and transform- 
ers are therefore essential for 
amplification of the required low- 
frequency sine waves without dis- 
tortion, and all amplifier tubes are 
operated class A. 

The coupling transformer used 
between the TZ40 driver stage and 
the 250TH power stage has an im- 
pedance ratio of three to one and 
weighs about 60 lb. The coils are 
pie wound, with primary and 
secondary coils alternately spaced 
within a shell-type iron core. 

The final output of the all-elec- 
tronic unit is sinusoidal down to 
about 3 cps. At lower frequencies 


than this the shows 
considerable distortion and the out- 
put power drops off rapidly because 
the transformer current is fast ap- 
proaching direct current. 

The plate voltage for the power 
tubes is obtained from a conven- 
tional full-wave rectifier using type 
872 tubes. The voltage is controlled 
on the primary side with a 50- 
ampere Powerstat. The tube load 
seldom 500 ma at 3,000 
volts. 

The plate voltage for the driver 
amplifier tubes is obtained from a 
conventional full-wave power sup- 
ply using type 866 tubes. A similar 
supply, not shown, serves the polar- 
izing field coils of the vibrators. 

Because the frequencies at which 
the amplifier operates approach di- 
rect current (2 to 3 cps), it is 
necessary to provide many turns of 
magnet wire and a large iron cross- 
section for the output transformer. 
The resulting unit weighs 195 lb, 
and can deliver more than a kilo- 
watt of low-frequency energy into 
the vibrator actuating coils. The 
impedance ratio is 100 to 1. The 
secondary a-c voltage is from 250 
to 400 volts and the power output 
is from 300 to 600 voltamperes into 
one vibrator. 

Throughout the operating fre- 
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FIG. 5—Circuit used for driving actuating coils of vibrators above 3 cps, and block 
diagram of motor-triggered thyratron system used at lower frequencies 
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Table I—Resonant Frequencies in 
Typical Large Airplane 





Frequency 
Mode in cps 
WING 
Ist symmetrical bending 3.33 
2nd symmetrical bending 9.67 
3rd symmetrical bending 25.51 
Ist anti-sym. bending. 6.62 
2nd anti-sym. bending. 13.17 
Symmetrical torsion 
Ist anti-sym. torsion 1.10 
2nd anti-sym. torsion 21.47 


AILERON 


Ist symmetrical rotation 7.67 
2d symmetrical rotation 45.51 
Ist anti-sym. rotation : 
2nd anti-sym. rotation 47.00 


Anti-sym. torsion 26.51 
Tab rotation 18.50 
Tab torsion 51.68 


FUSELAGE 


Ist side bending 3.80 
2nd side bending 16.67 
Torsion S20 
Vertical bending 14.74 
STABILIZER 
Symmetrical bending 11.47 
Anti-symmetrical bend- 
ing 25.00 
Torsion 33.84 
ELEVATOR 
Symmetrical rotation 3.27 
Anti-sym. rotation (torque 
tube torsion) 14.29 
Symmetrical torsion 34.50 
Anti-symmetrical torsion 38.51 
Tab rotation 25.00 
RUDDER 
Torsion 28 .34-29.17 











quency range the actuator coil im- 
pedance varies from about 25 to 75 
ohms. Taps are provided to change 
the transformer impedance ratio, 
but experience has indicated that 
sufficient power is available without 
changing taps. A_ typical test 
seldom requires full power, normal 
operation being about one-fourth 
of full output. 


0.3 to 7-cps Generator 


The low end of the required fre- 
quency spectrum is obtained from 
a separate power unit that is es- 
sentially a pair of thyratrons fired 
by a motor-driven sine-wave poten- 
tiometer, as shown in the lower part 
of Fig. 5. 

The 250-volt winding of the dv- 
namotor that drives the sine pot is 
energized by a pair of 2050 thyra- 
trons. Motor speed is controlled 
by a voltage divider in the rectifier 
control circuit. A feedback loop 
from the dynamotor stabilizes the 
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FIG. 6—Cross-section of variable-inductance accelerometer-type pick up and block diagram of carrier amplilier system used with 
this pickup and with strain gages for recording vibration and strain 





speed. The sine-wave poientiom- 
eter is a square card of resistance 
wire with 45 volts 
its terminals. It 
brushes from 


d-c across 
rotates against 
which is obtained a 
sine-wave voltage whose frequency 
is determined by the drive motor 
speed as stepped down by a worm 
gear ratio of 25 to 1. 

The sinusoidal output of the 
potentiometer is rectified, and the 
resulting half-waves fire the main 
FG57 thyratrons. A voltage divide 
varies the grid input and thereby 
regulates the output. 
of the 
mutated 


The envelope 
thyratron output is 
and filtered to 
final sine-wave output. 


com- 
obtain a 


Measuring Methods 


The final objective of a vibration 


test is to obtain an accurate and 
checkable record of the frequencies, 
amplitudes and damping of the 
vibrations which occur at the vari- 
ous test locations. 

If a force is applied to the free 
end of an elastic member such as 
a wing (cantilever beam) and the 
force removed, the member will 
vibrate at its resonant frequency. 
The rate at which the vibrations die 
out is a measure of its damping. 

In airplane structural testing a 
continuous vibrating ap- 
plied and the frequency of the force 
is varied unti] the peak amplitude 
of the vibrating member indicates 
resonance. At this point an amme- 
ter in the actuating coil of the 
vibrators takes a dip because less 
force is required at resonance. At 
this resonant point an oscillograph 
record is taken. While the oscillo- 
graph is still recording, the power 
to the vibrators is cut and the oscil- 
lograph then records the decaying 
vibrations as the member comes to 
rest. From this part of the record 
the damping of the 


force is 


is obtained 
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member. Damping may also be ob- 
tained from the rate at which the 
record amplitude increases as the 
forcing frequency approaches reso- 
nance. 


Accelerometer Details 


The three types of signal pickups 


used for measuring vibration 


accelerometers, velocity pickups and 


are 
strain gages. The signal amplitude 
of an accelerometer is proportional 
to acceleration, but the signal volt- 
may be integrated to obtain 
either velocity or displacement. The 
signal amplitude of the 
type is proportional to velocity, but 
may be integrated for displacement. 
The signal amplitude of the strain 
gage type is proportional to dis- 
placement. 

The cross-section diagram in Fig. 
6A shows the construction of a typi- 
variable-inductance accelerom- 
eter-type pickup. Motion of 
frame changes the air gaps between 
the armature and the stacks of E 
laminations, thereby changing the 
inductances of the As 
shown in Fig. 6B, these coils serve 
as adjacent arms of a _ standard 
Wheatstone bridge whose output is 
proportional to the acceleration of 
the exciting motion. 

Accelerometer output 
may be integrated in 
fier to k(2r,)). 


age 


velocity 


cal 


the 


two coils. 


ket 
the ampli- 
This equation is 
true from zero frequency to some 
frequency near the natural fre- 
quency of the accelerometer seismic 
mass, which is in the order of 80 
to 100 cps. The seismic mass must 
be properly damped or it will vi- 
brate at its own natural frequency. 
Damped or not, it will not function 
as an accelerometer at frequencies 
greater than its resonant fre- 
quency. The higher frequencies are 
therefore obtained from the veloc- 


itv-type pickup which has a reso- 





nant frequency in the order of 5 
cps and is usable above this value. 

An accelerometer is used with a 
carrier-type amplifier and integrat- 
ing network like that in Fig. 6B, to 
drive the galvanometer elements in 
a recording oscillograph. The ac- 
celerometer signal, in the 
order of microvolts, must be ampli- 
fied from 15 to 60 db to swing the 
oscillograph suffi- 
ciently to obtain a usable record. 
The same circuit arrangement is 
also employed for modulated car- 
rier-type strain gages. 

A switch in the integrating net- 


output 


galvanometers 


work provides a choice of the 
following six characteristics: (1) 
linear path for acceleration; (2) 
velocity path linear down to 2 cps, 


wherein filtered detector output is 
integrated once through a 

resistor and shunt capacitor; (3) 
velocity path as before but the inte- 
gyrating constants 
criminate against frequencies be- 
low 8 eps; (4) displacement linear 
down to 2 eps, wherein filtered de- 
tector output is integrated 
with a _reactance-resistance net- 
work; (5) displacement as before 
but with constants chosen for cut- 
off below 8 cps, (6) strain gage, 
with no integration and with some 
of previously introduced feedback 
eliminated to obtain increased gain 


series 


chosen to dis- 


twice 


Velocity-Type Pickups 


The construction of a typical self- 
generating velocity-tvpe pickup is 
shown in Fig. 7A. Motion of the 
housing produces relative motion 
between the permanent magnet and 
the fixed voice coil, thereby gener- 
ating an a-c voltage that is propor- 
tional to the velocity of the relative 
motion. The pickup output, equal 
to k’(2x,)f, is fed directly into an 
integrating network using a react- 
ance-resistance circuit to produce 
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FIG. 7—Cross-section of self-generating velocity-type pickup and block diagram of 
typical linear and integrating amplifier used with it and with strain gages 


for the following amplifier a signal 
that is proportional to pickup dis- 
placement, as indicated in Fig. 7B 
This arrangement is also used foi 
d-c excited strain gayes, where the 


output is directly proportional to 


the amplitude of motion. 


Recording Oscillograph 
The recording oscillograph has 
14 isolated galvanometer systems, 
and a timing line system, all act- 
ing simultaneously on 6-inch-wide 
photographic pape. The light 
beams reflected from the galvanom- 


eter mirrors may also be scanned 
on a viewing ground glass. <A 
record number is automatically 


photographed on each record. A 
device momentarily blanks out each 
of the elements consecutively to per- 
mit identification of each trace. 
The oscillograph taken 
during a vibration test provide data 
which defines the frequency, ampli- 
tude, and relative phase relation- 


records 





NVVWNTY oid UN hh pg | 22" 
& 


\ 
| la 








i\y BW ST IN Yap 
Mh ARYAN th iN 


ships of the vibratory motions 
which occur at each pickup location. 
These data may all be obtained from 
a single sweep record for which the 
frequency of the vibrators is 
changed at a constant slow rate by a 
motor driving the frequency-control 
dial. The sweep is from 2 
to 40 cps. 


held constant during the sweep 


usually 
The vibratory force is 
As the frequency passes through 


resonant points the amp!itudes ot 
the traces on the scanning screen of 

build 
f 


l requency 


the oscillograph ip to peaks, 


then decay as is further 
increased. A sweep requires about 
a minute and 


dred feet of record paper 


may require a hun- 
A short 
heck record is also taken of each 


major resonant frequency while the 


oscillator frequency is held con- 
stant. 
Figure & is the oscillograph 


taken 
vibration of an airplane empennage 
to obtain body torsion. 


record of data during the 


Two vibra- 









tors were attached to each stabi- 
lizer tip, at the front and rear 
spars, with the two pairs 180 de- 
grees out of phase so as to produce 
a twisting moment about the longi- 
tudinal axis of the fuselage. This 
is shown by the comparatively large 
displacement of pickup 49 on top of 
the fin and by the 180-degree phase 
difference of the two stabilizer tips 
30-38 and 29-37). 

The db values at the pickup loca- 
tions in Fig. 8 represent the attenu- 
ation needed to make all traces have 
approximately equal amplitudes, 
and hence are an indication of pick- 
up outputs. The full amplifier gain 
is about 60 db. The amplification 
for pickup 49 was only 6 db, but 42 
db of gain was necessary for the 
signal from pickup 35. 
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During an operation for gall bladder removal or for gallstones, surgeons use electro- 
acoustic detector to locate stones that are otherwise difficult to find 





FROM LIVER 


LEFT HEPATIC 
DucT 


CYSTIC 








DUCT COMMON HEPATIC 
OucT 
INCISION FOR INCISION FOR 
GALL BLADDER REMOVING 
REMOVAL GALL STONES 
COMMON BILE 
OucT 
oo or Ne 
a 
7 
4 
Fa eames 
y; * PANCREATIC DUCT 
7 SPHINCTER 8 
7 INTESTINE 
/ 
‘ 
/ pee isin 
4 gor << wal 
4 
2 





FIG. 1—Diagram of biliary tract shows 
bile ducts in which gall stones may lodge 


Locating Gallstones 


SERIOUS PROBLEM which con- 
een surgeons during gall- 
stone operations is to determine 
whether all the stones 


removed from the bile ducts. In 
some operations which are other- 


have been 


wise successful one or more stones 
are left in the bile ducts, principally 
because of inability to detect their 
presence. Convalescence 
prolonged and difficult, and a 
second operation may be required. 


may be 


Need for Locating Gallstones 

Referring to the diagram of the 
biliary tract shown in Fig. 1, the 
bile ducts are small tubular struc- 
tures which convey bile from the 
liver to the intestine. The right 
and left hepatic ducts which drain 
the right and left lobes of the liver 
join to form the common hepatic 
duct which, in turn, is joined by the 
cystic duct from the gall bladder to 
form the common bile duct. After 
joining with the pancreatic duct, 
the common bile duct terminates in 
a small sphincter, or circular 
muscle, in the wall of the intestine. 
The sphincter allows bile to flow 
into the intestine but effectively 
seals the duct against reverse flow. 
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Gallstones form in the ga!] bladder 
rarely in the bile ducts) and may 
pass through the bile ducts into the 
intestine if they are small enough 
to go through the sphincter. If not, 
they are arrested at the sphincter 
and block the flow of bile into the 
intestine. 

Usually 
cannot be 


the obstructing stones 


seen or felt, and present 


methods of detecting them are 
often inadequate. The most ef- 
fective method consists of re- 


peatedly passing a grasping forceps 
up and down the ducts, removing 
the stones as they are encountered. 
Passage of instruments and cathe- 
ters through the sphincter into the 
intestine is regarded as strong evi- 
dence that the obstruction has been 
relieved but not 


does demonstrate 


that all adjacent to the 
sphincter or in the proximal ducts 
removed. The 
x-rays, taken during operation with 
a radio-opaque dye injected 
the ducts, has been suggested but 


stones 


have been use of 


into 


not widely used. 

An equally important problem is 
whether to open the common bile 
duct to explore for stones during 
operations for removal of the gall 
bladder. In many instances the 
presence or absence of stones in the 
bile ducts cannot be determined in 
other way. Opening of the 
common bile duct is undesirable if 
unnecessary. An instrument which 
could be passed through the cystic 
duct upon removal of the gall 
bladder to detect the presence of 
stones in the bile ducts might there- 


any 
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FIG. 2—Cross section of probe shows its simple construction 
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Piezoelectric pickup with long probe produces distinctive sound. through amplifier and 


loudspeaker, when gallstones are touched. thus simplifying their location during an 


operation and minimizing chances of overlooking any stones 


By ERIC A. WALKER, 


Head, Department of Elec. Eng. 


E. G. THURSTON 


Research Assistant 


and C. K. KIRBY 


Associate in Surgery 











Director, Ordnance Research Lab Ordnance Research Lab., School of Eng Medical School 
The Pennsylvania State College The Pennsylvania State College University of Pennsylvania 
State College, Pa State Colleye, Pa Philadelphia, Pa 
fore be of considerable value. hard object. This latter effect is rugged, and is capable of with- 


In seeking to develop a new de- 
tection instrument it was thought 
that a means could be devised 
exploit the shock wave produced 
when a metal encounters 
a gallstone. Several devices, con- 
sisting of electroacoustic transduc- 
ers using either magnetostrictive 
or piezoelectric-crystal elements 
mounted either at the front or at 


+ 
LO 


probe 


the back end of a slim rod-like 
probe and connected through an 
amplifier to a loudspeaker, were 


accordingly constructed and tested. 

It was found that characteristic 
signals produced 
the sensitive probe came in contact 
with a stone. The audible signals, 
which consisted either of a clicking 
noise when the probe was tapped 
against the hard surface of a stone, 
or of a scratching noise when the 
probe was scraped against a stone, 
were easily 


were whenever 


distinguished from a 
hissing produced when the 
probe was slid against tissues. 


soft 


The acoustical situation is simi- 
lar te the striking of any metal 
rod. If the rod is undamped, a 
ringing sound will result and can be 
produced almost any slight 
shock, including impact with even 
relatively soft bodies. If the rod 
is highly damped, a sharp click re- 
sults and can usually be created 


by 


the one most desirable to achieve in 
such an instrument as this. The 
natural damping produced by the 
walls of the ducts help to create 
such an effect, and audio resonances 
are further suppressed by a tuned 
circuit in the amplifier, tuned to 
audio but 
resonance 
the 


pass frequencies dis- 


placed from audio 


in 


any 
frequency present probe 
structure. 

In both two of 
the device the transducers are 
mounted at the back end of the rod, 
inside the probe handle. This de- 


sign was found to provide a more 


of later models 


sensitive transducer which is easier 
and cheaper to construct. 


Instrument Construction 


Figure 2 shows a cross section 
of the prototype probe. In this 
model the sensitive element is 


mounted in the handle, and the rod, 
serving as the probe and consisting 
of a standard Bakes dilator, is at- 
tached to it by means of a simple 
chuck. 
sists of a stack of Glenite ceramic 
piezoelectric elements, (ELECTRON- 
Ics, p 97, Dec. 1948) 
gether in series. This relatively 
new material, which comes in 
sheets 10 mils thick, although not 
as sensitive as Rochelle salt, is 16 


The sensitive element con- 


soldered to- 


standing temperatures up to 117 C. 
Fourteen of these sheets are sold- 
ered together to produce a packet 
0.1875 by 0.25 by 1.5 inches. A 
disk, machined integral with the 
chuck, is cemented to the end of the 
packet with No. Chrysler 
Cycleweld. The chuck, and the disk 
carrying the packet to which the 
crystal attached, 
screwed into the housing against a 


55-6 


leads are are 
waterseal. 

Figure 3 shows a schematic cir- 
cuit diagram of the amplifier-loud- 
speaker unit. The amplifier has a 
gain of over 100 decibels in four 
stages and the output is used to 
drive a loudspeaker. The first two 
stages are resistance-capacitance 
coupled, and the third stage has a 
single tuned circuit as the plate 
load in order to lower the noise 
output and improve the signal qual- 
The tuned circuit has a Q of 
resonant frequency of 


ity. 
25 and a 
1.5 ke. 
The need for such a device as 
this was suggested by C. K. Kirby. 
and it was at his request that this 
work was done. The _ technical 
ideas for the device came out of a 
conference attended by the authors 
of this paper, and by L. W. Camp 
N. Miller. V. M. Albers 
many helpful suggestions 


and L. 
offered 
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FIG. 3—Circuit diagram of amplifier; tuned circuit insures distinctive tones for indicating gallstones 
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MULTI-V ANTENNA 
for F-M Broadcasting 








Folded dipoles are bent into V’s to form a lightweight array that can be mounted atop exist- 


ing a-m antennas. The array is tuned by extensions on each arm, without seriously changing 


the impedance match and radiation pattern 


By M. W. SCHELDORF 


Engineer in Charge of Research 
Andrew Ce 
Chicago, 


> er MULTI-V ANTENNA is a 
simple lightweight transmit- 


ing array designed for operation in 
the f-m broadcast band from 88 to 
108 megacycles. A basic two-bay 
design can be attached readily to 
the sides, corners or top of existing 
a-m radiators. Additional bays may 
be added for higher gain. 
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FIG. 1—({A) Circuit of two-element array. 
(B) driving impedance of one bay with 
extensions fixed for resonance at 91.3 mc, 
and (C) resistance of one bay at reso- 
nance as it is tuned over the f-m band 
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antenna elements takes the shape 
of a V, or strictly speaking, of 
a truncated V. This configura- 
tion gives a horizontal radiation 
pattern that is close to circular. 

To increase the antenna im- 
pedance the folded dipole principle 
commonly used in receiving anten- 
nas is employed. This permits the 
use of a 51.5-ohm main feeder line. 
There being no need to feed both 
halves of the system when the 
folded antenna principle is used 
with antennas of low radiation re- 
sistance, this technique also reduces 
the number of transmission lines to 
half that otherwise required 

Although it is possible to build 
antennas that will cover the entire 
f-m band without adjustment, it is 
necessary to provide adjustments if 
the array is to be relatively small 
and light. The complication of these 
adjustments varies considerably 
with existing f-m antennas, and in 
most cases adjustments change 
both horizontal pattern and im- 
pedance. Usually pattern variations 


are tolerable, but impedance 
changes need to be counteracted by 
matching elements or tunable stubs. 

With the multi-V one adjust- 
ment tunes the antenna to reson- 
ance for each frequency in the f-m 
band without materially affecting 
impedance values. Tuning is accom- 
plished by extending secondary 
arms, primary arms remaining a 
fixed length determined by the 
highest frequency of operation. 
This tuning scheme also has a dis- 
tinct advantage in connection with 
the power-handling capacity of the 
system. In antennas of this gen- 
eral type, where the effective op- 
erating length is about a quarter 
wavelength, the highest voltage oc- 
curs at the open end. It is impor- 
tant, therefore, to keep open ends 
far apart. The diverging arms of 
the V antenna meet this require- 
ment and provide a safety factor in 
ddition. 

In the development of the an- 
tenna element, it was found that the 
condition of horizontal pattern uni- 
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FIG. 2—Standing-wave ratio curves about r e of 





when tuned 


to various frequencies in the band, showing uniform performance 
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the details of its construction. 


formity was possible only 
erating at a 
megacyciles 


by op- 
several 
resonance , 
with a positive re- 
actance present in the direct driv- 
ing impedance. 


frequency 
above in 
other words, 
A series capacitor 
placed in the transmission line just 
the end unit supplies 
the proper necessary reactance cor- 
rection over the band. 


below seal 


Feeding the Array 


In connecting two bays of the \ 
antenna, it was necessary to make 
some arbitrary choices for the sake 
of simplicity. The widest frequency 
coverage results when equal-length 
lines to each bay are provided, and 
this is commonly done by placing 
the junction point halfway between 
them. If the impedances at the 
junction are higher than the char- 


acteristic impedance of the main 


g a-m t tower, showing 


For usual installations, two elements on a supporting 
I-beam would be mounted on the top of the a-m tower 


line it is best for bandwidth to 
parallel them. If they are less than 
this value, it is best to connect them 
in series. However, this requires a 
balun and means for reversing the 
phase of one of the elements. A 
simpler method is to run one line 
to the top bay and tap it at the sec- 
ond bay. This scheme effectively 
places the antenna elements in 
parallel at the junction point, so 
such a system is best adapted to 
driving impedances of values higher 
than 51.5 ohms (ideally 103 ohms). 

The driving impedance inherently 
varies the range, 
and because it is impractical to step 
up to precisely 103 ohms by means 
of the folded-dipole 
compromise is 


over frequency 


principle, a 
acceptable and a 
matcher is utilized to transform the 
impedance at the junction point to 
one that 


averages 51.5 ohms over 


the frequency range. The resultant 
schematic diagram is shown in Fig. 
1A. Each antenna element has its 
series capacitor, and the common 
impedance at the junction point is 
matched to 51.5 ohms. Note that the 
feed line is completely isolated for 
direct currents, permitting an in- 


sulation resistance check without 
disconnection of the elements. 
The single - interconnection 


scheme makes it necessary to feed 
the antenna with a line one wave- 
length long between the two bays. 
In addition, the use of rigid line 
for this purpose fixes the vertical 
spacing also at a wavelength. Spe- 
cifically, due to the reduced velocity 
of propagation in the lines used 
(it is necessary to support the in- 
ner conductor at regular intervals 
with a dielectric material), the 
spacing becomes Ki where K is the 
relative velocity of propagation and 
a is the wavelength in free space. 


The radiators proper consist 
essentially of straight pieces 
of hard-temper copper tubing. 
Each pair of arms has a 3-inch- 
diameter fixed length and a 1-3- 
inch-diameter length with a tele- 
scoping 1-%-inch extension for 


frequency adjustment. The single 
excited input conductor is connected 
to a standard end seal to support 
its free end. 

The two elements are identical 
but they are attached to the tower 
differently. The lower bay is 
fastened rigidly to the tower. The 
upper bay is held by a set of four 
straps, which permit vertical move- 
ment but prevent horizontal move- 
ment. This mounting affords a 
simple means of allowing for ex- 
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FIG. 3—Horizontal radiation pattern limits (A) show relative independence of tuning adjustment. Vertical pattern limits (B) across 


V (see insert showing orientation of array) and (C) along V. show somewhat greater variation 


ELECTRONICS — March, 1949 





95 











24 





E 


i) 
Le} 


© 


BAND 


> LOW-FREQUENCY — 
A 








RELATIVE POWER GAIN OVER DIPC 






























BEAM TILT FROM HOR!ZONTAL IN DEGREES 











= TS BEAM Tet —4 ae Tt toe 
| 

08 a ee ee et ee es 

re 

| | | 

ee = ae ee eee Ee 
| j 
ie 

0455 90 92 94 96 98 100 102 104 106 108 


FREQUENCY IN MEGACYCLES 








FIG. 4—Changes in radiation patterns shown in Fig. 3 produce slight changes in 
effective antenna gain, which is mostly due to changes in tilt angle of major lobe 
of beam. The decreased gain at the edges of the band are chiefly due to this tilt 


pansion differences in the copper of 
the interconnection line and the 
steel of the tower. It also allows 
the tower to bend without stressing 
the copper line unduly. 

The support for one type V an- 
tenna is a steel H-beam so oriented 
that the well on one side forms a 
protective enclosure for the trans- 
mission line and matcher. The 
climbing steps are attached to the 
edges of the flanges on the oppo- 
site side, so that unusual freedom 
for climbing is achieved. Each of 
the elements has a series capacitor 
built into the inner conductor of 
the transmission line just below the 
end seal. The capacitor consists of 
a coaxial element with appropriate 
support insulators. The matcher 
element consists of an oversized 
inner conductor and a multiplicity 
of standard insulators, electrically 
a quarter- wavelength long and 
having the proper effective char- 
acteristic impedance. The junction 
line is made in two lengths to suit 
two frequency bands, 

When the extensions of the large 
radiator arms are set for a given 
frequency of operation (91.3 me, 
for example), the driving imped- 
ance of each element is indicated 
by the curves of Fig. 1B. These 
curves demonstrate the ability of 
the antenna to operate over the 
modulation band with an associated 
f-m transmitter and transmission 
line. A family of these curves 
serves to determine the matcher 
characteristics, using the values of 
resonant resistance, of which 52 
ohms is representative for 91.3 mc. 
A collection of the resonant resist- 


96 


ance values may be plotted as shown 
in Fig. 1C. This particular curve 
indicates that the uniformity is suf- 
ficient to permit the construction 
of just one matcher to cover the 
entire f-m range. The matcher for 
the system is therefore designed for 
a characteristic impedance of 39.8 
ohms and is made effectively a 4/4 
long at the center of the range. 

Measurement of standing-wave 
ratio on the main feed line is made 
with the entire antenna mounted 
well away from reflecting and ab- 
sorbing surfaces. A_ series of 
measurements made fre- 
quency band, corresponding to fixed 
positions of the radiator extensions, 
is of vital importance. Curves of 
these measurements are shown in 
Fig. 2. Two corresponding curves 
showing the necessary arm-exten- 
sion settings are also given in this 
figure. The uniformity of the re- 
sults demonstrates the reliability 
with which the arms may be set in 
the factory. 


over a 


Horizontal and Vertical Radiation 
field patterns were 
measured and plotted over the f-m 
range. The magnitude of the plots 
was adjusted to give the same radi- 
ation in the horizontal plane as an 
antenna with equal radiation in all 
directions with a power gain of 1.0. 
The variations from a circle over 
the f-m range are so small that the 
limits can be shown by two curves 
as in Fig. 3A. 


Horizontal 


The corresponding vertical pat- 
terns are shown in Fig. 3B and 8C. 
The first is taken perpendicular to 
the neutral plane and the second is 





taken in “this plane. The difference 
is due to symmetry for the first case 
and lack of it in the second. 

It might appear that the vertical 
radiation represented by Fig. 3C 
would lead to low gain in the hori- 
zontal plane, but it should be pointed 
out that this field is effective in a 
small solid angle whereas the field 
in the horizontal direction is effec- 
tive in a large solid angle. The limit 
curves also seem to indicate greater 
variations than those of Fig. 3A, 
but this is not harmful as it is 
due to the variation in tilt of the 
horizontal beam and side lobes as 
the phase relations between the cur- 
rents of the two bays vary across 
the bands. 

From the horizontal patterns 
and two major vertical patterns it 
is possible to calculate with suffi- 
cient practical accuracy the gain 
of the antenna system, in the hori- 
zontal plane, over a dipole antenna. 
The calculated curves are in Fig. 4. 

When the antenna is operated at 
93 me or 103 me, for which frequen- 
cies the junction lines produce ex- 
actly in-phase currents at the two 
bays, the horizontal beam is pre- 
cisely horizontal. Below these fre- 
quencies the beams tilt downward, 
and above these frequencies the 
beams tilt upward. By splitting the 
f-m range into two bands, as pre- 
viously mentioned, the tilt has been 
kept to a low enough value so that 
the gain is not impaired. Figure 4 


also shows curves of beam tilt 
obtained from the experimental 
curves. 


Because of the wide separation 
of the high-voltage portions of the 
radiators, the individual elements 
are well suited for high-power oper- 
ation. A conservative rating of 5 
kw per bay has been placed on the 
antenna, although field experience 
probably will justify a greater 
power rating. 

The writer 
edge the 
Anderson 


wishes to acknowl- 
able assistance of H. M. 
and C. W. Meyer in the 
development of this antenna. 
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Ceramic Transmitting 
CAPACITORS 





Improved dielectrics and new design features increase ratio of power-handling capacity to 


physical size for units used in transmitting applications. Experiments reveal possibility 


of even higher ratings by use of cooling fins and forced air ventilation 


EW TYPES of dielectrics and 
N new design features permit 
the manufacture of ceramic trans- 
mitting capacitors combining high 
load ratings with small physical 
dimensions. 

Low-loss ceramics with Q values 
of 1,000 and more and permittiv- 
ities up to 90 are now well estab- 


lished as dielectrics for small 
capacitors used in broadcast and 
television receivers. Their low 


losses, small size, and the ease with 
which they may be used to compen- 
sate for the temperature coefficient 
of associated circuit elements are 
advantages which make them supe- 
rior to other dielectrics in many 
circuits. 


Early Uses 


It seems, therefore, an obvious 
step to make use of the low losses of 
ceramic dielectrics for the design 
of transmitting capacitors with a 
good ratio of power handling ca- 
pacity to volume. The first types of 
this kind originated in Germany 
and took the form of plates or pots 
in rutile (TiO,) or steatite mate- 
rial, shown in Fig. 1. The edges 
of the silvered electrode laver were 
extended on to sheds familiar from 
high voltage insulator design, 
which served to taper off the elec- 
tric field on the edges of the elec- 
trode layer, and to provide a flash- 
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over path consistent with the rated 
working voltage. 

An added advantage of this type 
of capacitor is that ceramic dielec- 
trics, which are formed from fully 
vitrified material, do not suffer from 
the progressive deterioration which 
is generally associated with many 
other dielectric materials normally 
impregnated with or immersed in 
hydrocarbon materials. 

Subsequent wartime develop- 
ment in Great Britain was mainly 
concentrated on the improvement 
of the ceramics used, while adher- 


ing to the original pot shape. Thus 
materials based on magnesium ti- 
tanate were produced which gave 
Q values of 10,000 to 20,000. 


Metallizing Technique 

Ceramics intended for transmit- 
ting capacitors have to comply not 
only with the usual requirements 
for receiver applications, but they 
must also show low losses under the 
stress conditions obtaining at high 
r-f loads. In addition, such capac- 
itors are usually rated for a maxi- 
mum body temperature of approxi- 





FIG. 1—Ceramic pot and plate transmitting capacitors of German origin 


7 





mately 100 C, and the dielectric 
strength as well as all other proper- 
ties have to be satisfactory at this 
temperature. 

Measurements show that a ma- 
terial with a low static power fac- 
tor—as measured on a Q-meter— 
will not necessarily show a good 
dynamic power factor when 
jected to an appreciable r-f voltage. 
This voltage coefficient of power 
factor is, therefore, an important 
parameter, and most of the devel- 
opment work on transmitter ceram- 
ics has been directed toward the 
production of low-loss ceramics 
where this factor and the static 
power factor have been kept to a 
minimum. 

Apart from the attribu- 
table to the properties of the dielec- 
tric, which are mainly a function 
of voltage, losses due to the r-f 
current will occur in the metal film 
forming the conductive layer on 
the body of the capacitor. This 
laver is usually produced by apply- 
ing one or more coats of a silver 
solution consisting of finely divided 
metallic silver or silver oxide sus- 
pended in a suitable vehicle, which 
also contains additions of 


sub- 


losses 


such 
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FIG. 2—Thermal method for determina- 
tion of losses of ceramics under r-f load 


tluxes as are required to produce 
good adhesion to the ceramic after 
firing to 700 or 800 C. Considerable 
research has recently been carried 
out to devise a coating with mini- 
mum losses and with satisfactory 
mechanical properties. 

Owing to the flux content and the 
incomplete sintering of the silver 
layer, its conductivity may be ap- 
preciably than that of pure 
Any skin effect will tend to 
concentrate the current along the 
junction of the ceramic and the 
silver layer. Any reinforcement by 
plating will therefore be of rela- 
tively small and it is 
generally more convenient to pro- 
vide fittings designed to cut down 
the maximum current density on 
any portion of the silver layer. 

Both the firing conditions and the 
composition of the silver solution 
will have influence 
on the losses produced by the r-f 
current. 


less 


silver. 


assistance, 


a considerable 


Loss Measurement 

The measurement of losses under 
r-f load can be carried out by a 
variety of methods. One simple and 
reliable arrangement suitable for 
small test pieces is that shown in 
Fig. 2. Containers A and B are of 
identical volume. The test object 
is suspended in A and a replica of 
the test object fitted with a suitable 
heater winding is placed in B. A 
drop of colored liquid in the capil- 
lary C serves as a sensitive pres- 
sure-differential indicator. When 
r-f power is applied to the test 
object the heat generated by the 
r-f losses will expand the air in A 
and drive the drop in the capillary 
towards B. By regulating the heat 


input to the heater in B pressure 
equilibrium can be restored and the 
input into the heater will corre- 
spond to the r-f losses in the test 
piece. By fitting both containers 
with a suitable heater jacket meas- 
urements can be carried out at ele- 
vated temperatures. 

If a series of measurements are 
carried out on a test piece, and the 
losses are plotted against frequency 
with the r-f load in kva as param- 
eter, the curve in Fig. 3A results. 

It can be seen that increased 
losses occur both at the low-fre- 
quency end where the r-f voltage 
for a given load is highest, and at 
the high-frequency end 
heavy r-f current occurs. 


where a 


Since the losses under any work- 
ing conditions are a combination of 
dielectric losses occurring in the 
ceramic and electrode losses occur- 
ring in the silver layer, it is of 
importance to consider separately 
the two kinds of losses, so as to 
their relative importance 
under given working conditions. 

Dealing first with the high-fre- 
quency end, we may assume that 
the electrode losses will be: W = 
IR + W,, where W represents the 
total losses, J is the r-f current, R 
the resistance of the silver layer, 
and W, the dielectric losses. 

Plotting the losses as a function 
of J results in Fig. 3B, and it can 
be seen that to the right of point A 
the curve continues as a straight 
line. In this part of the working 
range the losses are proportional 
to [’R and the dielectric losses 
are a constant. By extending the 
straight portion of the curve to the 
left, dielectric W, for fre- 
quencies corresponding to currents 


assess 


losses 





(A) 


N (KVA) 





ADDITIONAL LOSSES 
OUE TO R-F VOLTAGE 


WATTS LOSS 











(C) 


2 
= 
\ 


= 


DIELECTRIC LOSS 








FREQUENCY 





_—— 


Vo V/mm 











FIG. 3—Typical curves showing losses in ceramics as functions of frequency, the square of the r-f current, and the r-f voltage 
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greater than J, can be evaluated, 
and we can say W, N 
where tan 4 


tan #4., 
is the power factor of 
dielectric at low r-f voltages (static 


power factor), and N is the r-f 
load. 
If we examine now the portion 


AB of the load curve, it can be seen 
that the total losses increase in 
spite of the fact that the /‘R losses 
become smaller. It must, therefore, 
be assumed that the increase of 
losses is due to additional dielectric 
and that these additional 
losses are related to the increased 
r-f voltage which occurs at the low 
end of the frequency range, for a 
given load. Plotting the loss curve 
minus the /‘R losses as a function 
of the specific voltage in V/mm 
across the dielectric results in the 
curve of Fig. 3C. It 


losses, 


can be seen 
that the dielectric losses are con- 
stant below the voltage V, corre- 


sponding to conditions at point A in 
Fig. 3B. At voltages exceeding V, a 
rise in power factor takes place 
which is roughly proportional to 
the voltage, and we can call this a 
voltage coefficient of power factor. 

Care must be taken to check 
whether the simplified assumptions 
outlined above actually hold good 
for a particular ceramic as all the 
parameters involved may be to a 
greater or lesser degree functions 
of frequency and temperature. 


Body Shapes 
The choice of the shape for the 
ceramic body is partly governed by 
the application, 
operating 


and 

desired. The 

main objectives are, however, good 
b 


capacitance, 
voltage 
t dissipation, possibility of 
.vrced air cooling, and ease of man- 
ufacture. The original pot and plate 
shapes have now been superseded 
by a tubular “Hi-load” design as 
illustrated in Fig. 4. The tubular 
shape has resulted in a considerable 
increase in permissible power rat- 
ing due to its better heat dissipa- 
tion. The middle size body in Fig. 
4, wnich is about the same value a 
the larger pot capacitor in Fig. 1, 
will give about three times the r-f 
rating of the former. About 30 per- 
cent of this increased rating is due 
to improved dielectrics. The large 
body in Fig. 4 is the largest ceramic 
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FIG. 4—Various sizes of high-voltage capacitor bodies. Large size is largest ceramic 
capacitor in rutile manufacturing on a commercial scale 


capacitor in rutile manufactured on 
a commercial scale. Its rating is 
150 kva with a maximum r-f volt- 
age of 10 kv peak, and a maximum 
urrent of 
1,000 uuf. 

Various types of mounting elec- 


70 amp. Capacitance is 


trodes have been developed. They 
are designed to produce an even 
current distribution over the silver 
layer, and to offer little resistance 
to the air current if forced cooling 
is employed. The small types, which 
fit most applications, have two 
spiders soldered to the ends of the 
inner silver layer. These are con- 
nected by a rod with suitable termi- 
nals, thus giving facilities for lead- 
through applications or _ series 
the r-f voltage 
exceeds that of the single capacitor. 

A capacitor with three radial 
mounting lugs is available for use 
where several capacitors are to be 
connected in parallel. 


connection when 


In that case, 
the capacitors are mounted in a 
plate with suitable holes. A lead- 
through flange fitting is intended 
for bypassing r-f on a high-voltage 
supply, and would be mounted in 
the panel between the power supply 
and the r-f unit. Body dimensions 
of these capacitors are 34” x 1}” 
and capacitance is 1,000 uuf. 
Experimental work has been done 








FIG. 5—-Experimental capacitor with cool- 
ing fins 


on radiators similar to those used 
on vacuum (Fig. 5). Even 
mild blasts as produced by an ordi- 
nary desk fan will produce a consid- 
erable increase in the permissible 
ratings. 


tubes 


Rating for a temperature rise of 
75 C in still air is 30 kva with 20 
amp maximum and maximum r-f 
voltage of 7.5 kv peak. With 15 ft 
per sec air cooling the maximum 
kva figure is increased to 110 kva 
with 30 amp max. The same body 
fitted with a radiator will give 200 
kva with 50 amp max. The in- 
creased current rating is due to the 
better current distribution 
duced by the radiator. 


pro- 
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Train Television 





ere of television pro- 
grams in a moving train is 
a severe test of a receiver and its 
antenna due to many sources of 
electrical noise along the right of 
way and obstacles in the path of the 
signal. Such problems were en- 
countered in the first public demon- 
stration of train television, held last 
October on the Baltimore and Ohio 
“Marylander”, as previously re- 
ported in these pages’. 

As a train travels past buildings, 
through cuts, under bridges and 
trestles and suddenly passes other 
steel trains, there are extreme va- 
riations in the received field 
strength of the television broad- 
cast signals. Moreover, there is 
often a rapid change in picture 
quality as the propagation path may 
be direct at one spot, then a few 
feet farther on multiple-signal 
paths of different lengths may be 
simultaneously effective, producing 
ghosts in the picture. 

Practical experience with the 
vagaries of television reception 
aboard a moving train has been ob- 
tained with an experimental re- 
ceiver. The pictures generally look 
best when the train is either stand- 
ing still or traveling fast. At high 
speed, the automatic gain control 
circuits of the receiver take care 
of variations in the amplitude of 
the signals and any ghost patterns 
which are obtained do not last long 
enough to seriously degrade the ob- 
served pictures. If a train is mov- 
ing slowly, ghosts last long enough 
to be quite annoving at times. 


Antennas 


The maximum available clear- 
ance for an antenna above the steel 
roof of the standard railway car is 
approximately 15 inches for a width 
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of only about 5 feet. At greater 
distances from the center line of 
the track, the clearance line is still 
lower and at the full width of the 
car the clearance line is below the 
roof of the car at its center. Since 
a train often changes its direction 
with the curvature of track, the 
antenna should be omnidirectional. 
Between Baltimore and Washing- 
ton, for example, the direction of 
the train changes plus and minus 
90 degrees from the general south- 
westerly direction. 

A horizontal ring-type antenna 
was first tried. If the ring diameter 
was reduced sufficiently to give an 
omnidirectional pattern the pickup 
was then considerably less than the 
maximum for a folded dipole. A 
ram’s horn antenna, a folded dipole 
with the ends bent back as shown in 
Fig. 1, was found to be satisfactory, 
with a ratio of maximum to mini- 
mum pickup in the _ horizontal 
plane of about 3 db. 

Two antennas were used, since 
either one alone was found to have 
a greater standing-wave ratio than 
was considered desirable over the 
range from 54 to 216 megacycles. 
The larger antenna was usually 





« 


FIG. 1—High and low-band ram’s horn 
antennas installed on the roof of a rail- 
way car 









Special circuit techniques, incorporated in an experimental receiver, and ram’s horn 
antennas provide generally satisfactory pictures on a railroad train where conditions 
are usually considered too extreme for normal reception 


quite satisfactory on the low chan- 
nels and the smaller antenna usually 
gave the sharper picture on the 
high channels. However, when the 
train was standing still, this situa- 
tion was sometimes reversed due to 
the standing-wave pattern in space 
existing at that particular spot. 
A separate transmission line 
300-ohm twin lead) was brought 
into the car from each antenna with 
about one-foot insulator spacing on 
the car roof to withstand vibration 
and constant high wind velocities 
due to train speed. A switch on the 
receiver was used to select the de- 
sired antenna line. 
Receiver Circuits 
The experimental television re- 
ceiver used in the train tests has a 
12-channel turret input tuner*®. It 
has a 300-ohm balanced input using 
three twin triodes, one for a push- 
pull grounded grid r-f amplifier, a 
push-pull mixer and a_ push-pull 
oscillator. The four-stage i-f am- 
plifier is stagger-tuned and has an 
overall bandwidth of approximately 
3.8 megacycles with the picture 
carrier at 36.1 me and sound car- 
rier at 31.6 me. A germanium 
crystal is used for video detector 
with syne peaks negative, followed 
by a single stage of video amplifica- 
tion direct coupled to the cathode 
of the 10FP4 aluminized picture 
tube. The picture age circuit holds 
the i-f amplifier black level output 
very constant. The picture contrast 
is adjusted by varying the screen 
potential of the video amplifier. 
The age circuit may be best con- 
sidered with reference to Fig. 2, 
a simplified receiver circuit. The 
twin-triode pulse clamper operates 
only during the back porch interval 
when its grids are driven positive 
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by the trailing edge of the differen- 
tiated negative pulse derived from 


the horizontal sweep flyback. This 
type of age circuit was first dis- 
cussed by members of the Bendix 


staff in October 1946 and a receiver 
incorporating it was built in July 
1947. 

Ideally this type of circuit would 
set the gain during the conduction 
interval, hold that level for one pic- 
ture line, then reset for the succeed- 
ing line. This line-by-line age would 
be ideal, but a wide-band feedback 
loop would be necessary to adjust 
gain completely in such a short in- 
terval. The low-pass filter prevents 
true line-by-line action. The cut- 
off was designed to give a high at- 
tenuation at half line 
where age oscillations are most 
likely to occur when a line-by-line 
clamp is used. 


frequency 


The amplifier stage is necessary 
to invert the age signal and pro- 
vides extra gain so that the i-f out- 


put is held extremely flat. The 
cathode follower maintains a low 
impedance and provides a _ con- 


venient way of adjusting the d-c 
level to the proper bias region for 
i-f control without loss 
of gain. 

The action of the age is to hold 
the blanking level constant at the 
picture-tube cathode. The contrast 
control in this circuit avoids the 
undesirable effect of changing black 
level with contrast variation. The 
screen-grid voltage of the video am- 


excessive 
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FIG. 2—Simplitied block diagram of the receiver and circuit of the pulse clamper 


plifier is controlled. This has only 
a minor effect on overall age gain 
and does not appreciably change the 
instantaneous voltage on the plate 
when clipping occurs. Of course, 
the input grid voltage required to 
reach cutoff (clipping level) 
vary with the screen voltage. 

Since the video stage is a d-c 
amplifier, a cathode follower is used 
to control the screen grid voltage 


does 


thus achieving the necessary low 
d-c impedance with minimum 
bleeder current. Excellent im- 
munity to impulse noise is achieved 
by making the syne peak level close 
to cutoff in the video. 


Sync Operation 

The synchronization of this re- 
ceiver is greatly improved over that 
in other receiver models using the 
same synchronizing circuits but not 
having the double-clamp age circuit. 
This improvement is due to the clip- 
ping level in the video amplifier be- 
ing substantially equal to the peak 
synchronizing signal output, which 
would not be possible without a 
very stable age circuit. 

At no time during the train tests 
was horizontal synchronization ever 
lost due to any condition in the re- 
ceiver unless the received signal 
strength was so low as to make the 
picture completely unrecognizable. 
The vertical synchronization was 
not quite as good but was neverthe- 
less exceptional in comparison with 
many commercial receivers. 


The receiver uses the intercar- 
rier sound method with two twin- 
triode clippers (limiters) in 
cade, the first grid being coupled 
to the video amplifier plate. There 
is a 4.5-megacycle sound trap be- 
tween the video plate and the cath- 
ode of the picture tube. The twin- 
triode clipper is superior in this 


Cas- 


application to the more commonly 
used cascaded pentode limiters. 

A conventional type discrimi- 
nator and audio amplifier with push- 
pull output is used to drive twin 
p-m loud speakers, one on each side 
of the picture tube. The maximum 
sound output (at low distortion) is 
sufficient to give a high sound level 
for a viewer located close to the re- 
ceiver. However, the noise level due 
to track noise and train rumble is 
so high as to indicate the desira- 
bility of multiple loudspeakers with 
reasonably low sound output level 
distributed along the car. 

The lights and other electrical 
equipment on a train are supplied 
from a 32-volt train battery, or 
from a separate battery in each car. 
A d-c generator, driven from an 
axle of the car, is used to keep the 
battery charged. The voltage on the 
car lines may drop to 28 volts (or 
less) when the train is stopped and 
rise to nearly 40 volts when the 
generator is running. The tele- 
vision receiver was designed for 
117 volts at 60 cycles. This voltage 
was obtained from a Bendix type 
MP-54A inverter, designed for 
train radio communication systems. 
The regulator of the inverter was 
adjusted to operate at 60 cycles. It 
maintained the output frequency 
within a small fraction of a cycle, 
with an output voltage variation of 
about + 1 volt, with the input vary- 
ing from 28 to 40 volts. 

We wish to acknowledge the as- 
sistance and cooperation of many 
of our associates, including David 
Fales III, antenna engineer, and 
B. H. Ochterbeck, mechanical engi- 
neer. Cooperation of the Baltimore 
and Ohio Railroad made it possible 
to test and demonstrate the prac- 
ticability of train television. 
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A-M and Narrow-Band F-M 


Conclusion of a report that evaluates two types of voice modulation used in mobile 


naval communications. Theoretical effects are checked against field trials. General equip- 


ment specifications are outlined 





By EMERICK TOTH 


Vaval Research Laborato 
Washington, D. ¢ 


HE THEORETICAL SOLUTIONS tor 
+ gperltone s/n ratio of an f-m sys- 
tem with no limiting and with ideal 
(mathematically perfect) limiting 
were derived in forms capable of 
providing figures in the weak-sig- 
nal region where the available solu- 
tions did not satisfactorily extend 
The following equation 
tained for the no-limiter case 


was ob- 





ris 0 put 
ratio (no limiter 

r rms unmodulated carrier 
noise ratio at the input to 
the f-m detector 
ratio o iximum carrier 
requenc i to 





half-bandwidth at the input 
to the detector (for ex- 
ample, half-bandwidth of 
the r-f plus i-f amplifiers 
Ye = ratio of output bandwidth 
for example, audio-ampli- 
fier bandwidth) to the half- 
bandwidth at the input to 
the detector 
= detuning ratio, that is, ratio 
of amount by which the 
carrier frequency is detuned 
from the discriminator 
center-frequency to the 


half-bandwidth at the de- 

tector input 
his equation has been derived 
for the case of square-law_ recti- 


fiers, but it also provides a very 
good approximation for an f-m de- 
tector with linear rectifiers, partic- 
ularly when the value 


siderably less than 1. 


of d is con- 
The approxi 
mation holds well for all values of 
c¢ but is best for r > 2. It is 
limited to the overall condition 
that the sum of the deviation from 


enter-frequency plus the amount 
of detuning the output band- 


width does not appreciably exceed 
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ance of f-m and a-m 
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range 


the half bandwidth at the input to 
the detector [ (d p+.) i, 


F-M Signal-To-Noise Ratio with Limiting 


The equation for the ideal limiter 
was derived for square-law 
rectifiers in the f-m limiter-detector 
system but is also a very good ap- 
proximation for a 
linear rectifiers. It 


case 


detector with 


becomes inac- 

curate, however, 

than 2, but can be extended by a 

graphical method to the lower 

values of .. Like Eq. 1, it is limited 

to the condition that (d + p + ~.,) 
1. 


V 3dr (zx? + | 4 
( ) ) lop? +t (+I , 2) 
where ( ) rms output signal-to-noise 
L\ " 7% ratio with perfect input 


limiting. When the input carrier-to-noise 

ratio is large (x 2 10), and the input carrieris 

exactly centered on a perfectly symmetrical 
balanced discriminator characteristic 
0), Eq. 2 assumes the simpler form 


at values of vv less 


(4 ),= vend 
eC) » 


ad 


ere Ii - deviation ratio (or 
Ja the modulation in- 
dex, m;, when the 
modulating fre- 
quency equals the 
audio cutoff fre- 
quency 
fA = frequency levia- 
tion from the 


center frequency 
input bandwidth at 
the detector 
output bandwidt! 
or vidio-eutoff 
TY eney it the 


Equations 1, 2, and 3 are based 


on such ideal assumptions as a 
perfect rectangular input selectiv- 
ity curve, a perfect limiter with no 
threshold level, and ideal s'ope filt- 


ers for the frequency discriminator, 
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with perfect symmetry and balance 
throughout. 


Theoretical A-M Signal-To-Noise Ratio 


The output s n equation for the 


a-m case is based on 
but very good 


approximation for linear detection. 


square-law 


detection is also a 


Its accuracy is greater for the lower 
values of modulation percentage. 


(4) = harem 

n Je Ufa {l + 22 (2+ my|§ (4 

where (*-) 
. On v 


rims output signal to- 
nore ratio 

m modulation depth in per 
cent 


3 half-bandwidth at the 
input to the detector 

= rms unmodulated carrier 

to-nose ratio at the input 


to the detector 


output i-f) bandwidth 
or audio cutoff fre- 
queney at the high end 


The input 


assumed 


selectivity curve is 


to be a perfect rectangle. 
Theoretical Range Curves 


Figure 15 shows the computed 
a-m and f-m output rms signal-to- 
noise ratios corresponding to in 
creasing values of input rms car- 
rier-to-noise ratio (¢ n) the 
the f-m 


The output values 


for 
conditions of subject a-m 
investigations. 
with perfect limiter for input en 
ratios below +6 db were derived as 
follows: 
The 
limiter 


7-ke deviation f-m 


curve was constructed, 


no- 
us- 
ing Eq. 1, for ¢ 
to +40 db. 
Eq. 1 holds quite closely for all 
values of xr. It 


n ratios from —10 
As stated previously, 


Was then assumed 
that the noise energy for ¢/n ratios 
of —6 db and less could be consid- 
ered as an equivalent carrier ex- 
hibiting the same capture or de- 
pression effect on the desired signal 
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FIG. 17—Circuit of f-m detector with added primary-side limiter* 
as the desired signal exhibited with curves which were used in con- 


regard to noise for c/n ratios of 
The f-m curve 
limiter 
then drawn as much below 


limiting curve for ¢ 


+6 db and above. 
for the perfect case was 
the no- 
db, 

10 db, and se on, as it was above 
the no-limiting curve force n = +6 
db, +-10 db, ete. The two 


sections resulting were then joined 


n 6 


curve 


by extension, passing through the 
no-limiting curve at ¢ n 0 db, 
which was considered the capture 
transition point. The computed 
values for c/n +3.5 db 
been plotted as a guide to construc- 
tion. 


have 


The f-m perfect limiter curve for 
7-ke deviation the 
theoretical curve percent 
modulation at about 


crosses 


100 


a-m 
for 
ll-db output 
ratio These 
curves were used for computing the 
theoretical range comparison in 
Fig. 6. Increasing the maximum 
deviation from 7 t 30 ke (m, 

10) the ideal limiter 
a-m/f-m crossover point very little, 
the 30-ke deviation 
On the other hand, the in- 
deviation results in im- 
provement of output signal-to-noise 
ratio for input ¢‘n above about +5 
db. Decreasing the deviation to 
3 ke (m, 1) affects mainly the 
output levels corresponding to ¢/n 
ratios of over about +2 db, with 


signal-to-noise two 


changes 


as shown by 
curve. 


creased 


the a-m/f-m crossover estimated 
as occurring at about +12 db s/n. 
The + 3-ke and + 30-ke no-limiting 


struction of the corresponding per- 
fect-limiter curves are not shown in 
Fig. 15 for the sake of simplicity. 


Experimental Range Curves 


A series of  signal-generator 
measurements was made on an f-m 
receiver of the same type as used 
in the comparison trials discussed 
verify the theoretical 
curves of Fig. 15 and to determine 
the relative position of the ratio 
detector within the no-limiting-to- 
perfect-limiting area. 
a-m measurements 
the same receiver, after 


above, to 


Companion 
were made on 
rewiring 
the final detector for a-m operation. 
The experimental c¢ 


were plotted against microvo!ts in- 


irves, which 
put from the signal generator, were 
matched to the theoretical curves, 
which were in terms of input «cn 
ratio, by assuming that the experi- 
mental a-m curve was substantially 
identical with the perfect theoreti- 
cal case at about +20-db 
This assumption 
ported by previous measurements 
of i-f amplifier output versus re- 
ceiver The 
resultant overlay is shown in Fig. 


16. The curve for +7-ke deviation 


output 


sn. was sup- 


input in microvolts. 


with the ratio detector without 
added limiting (the condition for 
the laboratory and field trials) 
shows the experimental a-m/f-m 
crossover at +18.5-db output s/n, 
a close check with the average 
crossover of the laboratory trials 
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(as indicated in Fig. 5A). 
To determine the, effect of more 
nearly ideal limiting, the half-wave 
secondary shunt-limiting inherent 
With the ratio detector was supple- 
mented by shunt-limiting on the 
discriminator primary side. This 
added limiting was made full-wave, 
since it demanded very addi- 
tional components over a half-wave 
limiter and would serve to hold the 
operating level of the ratio detector 
more nearly constant. 


few 


Germanium 
diodes were used, because of their 
economy of forward- 
resistance, and low self-generated 
contact 
low 


space, low 
potential with consequent 
inherent limiting threshold. 
— a a ° 2 ° 
The circuit diagram for this modi- 
fication is shown in 





17. Con 
nection of the primary-side limiter 
resulted in an insertion-loss, in 
serve gain only, of 2 to 4 db. 
The resulting 
shown by the cu 


re 


performance is 
rve marked ratio- 
detector with primary limiter in 
Fig. 16. 
of the perfect-limiter 
performance in terms of output s n 
from about +1 to +15-db input ¢/n 
The lower portion of all the 
measured ¢ 


It comes within 1 to 2 db 
theoretical 


ratio. 
urves for output s/n 
ratios below about +10 db was de- 
termined from wave-analyzer meas- 
urements which segregated the de- 
sired signal by filtering out much of 
the noise. Magnetic-tape record- 
gs made of the f-m performance 
Fig. 16 provided 


confirmation of the 








shown in aural 
experimental 
measurements and also revealed 
some difference in character of the 
noise background, the added 
primary limiter case producing a 
smoother noise output with a some- 
what higher apparent pitch 


Theoretical Effect of Detuning 
Equations 1 
solved at 


and 2 
various ¢/n 


also 
for 
(the detuning factor) 
up to about 90 percent of the half- 
bandwidth of the i-f system. Two 
sets of the resulting curves, for c/n 
of +9.5 and +20 db, are plotted in 
Fig. 18. These show the deteriora- 
tion of output s/n with increase in 
detuning and indicate that with no 
limiting, the deterioration is sub- 
stantially independent of the c/n 
ratio. With perfect limiting, how- 


were 
levels 
values of p 
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FIG. 18—Theoretical deterioration of out- 
put s/n with detuning 
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FIG. 19—Experimental detuning measure- 
ments to theoretical limits 


ever, detuning is much more dam- 
aging at the lower c/n values; at 
the detuning 
deterioration, 


higher c/n values, 


little s i 


cCaullses 


Figure 19 shows the measured 
effects of the a-m 


and the f-m versions of the receiver 


detuning both 
used in the experimental confirma- 
tion of the theoretical range data. 
The measurements were taken at a 
signal input level corresponding to 
+6 db. The 
theoretical limits for detuning with 
this ¢ 


graph. 


a c/n ratio very close to 
n value are also shown in the 
the 
perimental curves from these limits 


The departure of eXx- 


above about 25 ke or 10-percent de- 


tuning can be ascribed in ) 
the difference between the rectan- 
gular selectivity curve postulated in 
the mathematical treatment and the 
more nearly trapezoidal form of the 
actual selectivity characteristic. 
The ratio detector with its im- 


part t 


perfect half-wave limiting is les 
affected by detuning than the more 
nearly ideal limiter case obtained 
with the added primary limiter. 
The crossover between the two ex- 
perimental curves occurs at 28-ke 
detuning. Magnetic-tape records 
confirmed that up to about 30 ke 
off center, the ratio detector with 
primary limiter sounded better 
than the ratio detector alone, with 
considerable ditference in character 
of noise output. Deterioration of 
sn with detuning of the am re- 
ceiver departed from the theoret- 


ical am performance shown in 
Fig. 18 by an amount determined 
largely by the difference between 


the actual and mathematical selec- 
tivity curves. 


Limiting of Impulse-Noise 

Measurements were made of f-m 
output s,n ratio with and without 
the added primary limiter in the 
presence of inter- 
showed that the 
output s/n with 
limiting that 
tained with only fluctuation noise 
present also obtained in the 
presence of impulse-noise interfer- 
The improvement in per- 
formance was equivalent to 2 to 5 
db f-m transmitter 
power to produce given output s/n 
from +25 db. This decrease 
of required transmitter power will 
make the f-m performance under 


impulse-noise 
These 
improvement in 
additional 


ference. 


was ob- 


was 
ence. 


less required 


+5 to 


conditions as shown in Fig. 7 more 
nearly equal to a-m performance 
with the noise limiter on. The f-m 
impulse-noise reduction was, how- 
ever, much more dependent on per- 
symmetry and centering on the 
discriminator characteristic, and 
the detuning curves with impulse 
resemble those for 
lation noise as shown in Fig. 


fect 


noise closely 
flict 
18. 

Figure 20 shows the desired-sig- 
nal depression and noise-exaltation 
effects encountered in cochannel 
opneration, as at a de- 
sired-carrier input level which pro- 
vided 


measured 


+20-db output s/n ratio from 
the a-m receiver. The noise curve 
obtained for the f-m case with 
added primary limiter shows the 
neak which is characteristic of an 
f-m system with limiting approach- 
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ing theoretical optimum. This peak 
occurs in the vicinity of an unuc 
sired-to-desired 
ratio of 1. The 
abrupt phase shiits in 
resultant of the two carrie:- 


carrier amplituce 


noise increase is 
caused DS 
the 
which produce sharp bursts of e 
ergy, resembling noise, in the out 
put of the f-m These 
phase shifts are maximum for equal 
amplitude of the two carriers and 


detector. 


are less on either side of equality. 
The limiting typical of 
the ratio detector masks this peak, 
as shown by the curves. 


ha!fwave 


The low contact-potential of the 
germanium crystal diodes used to 
obtain improved limiting results in 
a decreased capture threshold. Thus 
the f-m curve for 30-db output s/n 


depression for the ratio detector 
alone case (Fig. 8) shows that 
7.5-db undesired-to-desired car- 


rier-level ratio is required to pro- 
duce such a value of depression for 
a desired input signal level corres- 
ponding to 
out 


+30-db output s n with- 
With the added 
primary limiter, however, only +4 
db carrier- 
level ratio is required to produce 
the same depression (Fig. 20A). 
As mentioned, the 
telligibility comparison curve 

9), with 
same 
put 


interference. 


undesired-to-desired 


previously in- 
Fig. 
the 
interference-free out- 


better limiting and 
initial 
n, can be expected to show a 
yreater tilt 


undesired-to-desired 


downward 
10 and 0-db 


carrier ratio. 


between 


The slope of the desired-signal 
output curve in the region where 
capture is well under an 
index to the degree of capture. In 
Fig. 20, the slope for the f-m case 


with ratio detector alone is 76 deg, 


Way is 


while with added limiting, it is 78 
deg; the a-m curve with ave off has 
a slope of about 50 deg, which be- 


comes about 


60 deg with ave on. 
Perfect capture would be indicated 
by a slope of 90 deg. It should 
be noted that the a-m capture slope 
with ave off will increase with in- 
creasing input signal level as the 
amplifier stages preceding the final 
detector begin to exhibit saturation 
effects. With linear detection, no 
saturation effects, and no ave, the 
a-m should have a 
slope of 45 deg, or one db of de- 


capture curve 
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for db of 


increase in interfering signal. With 


sired-signal depression 


square-law detection, however, sub- 
stantially 


no a-m capture shouid 

oceur, 
As fig. 2J0B shows, the a-m sys- 
tem exhibits very little change in 


output noise with increase o: inte 


fering carrier level, while large 


noise changes occur in the f-m sys- 
The 


tem. output signal-to-noise 


ratio depression effects observed in 





the adjacent-channe!l trials are 
caused by phenomena essentially 
identic with those occurring in 


the common-channel case. With 
limiting approaching the ideal, the 
depression effects in the f-m sys 


tem will be intensified for any 
given initial interference-free val 
the interfering 
carrier approaches the desired-car- 
rier frequency; 


Value 
of output s n, as 


the curves of Fig. 


12 can therefore be expected to 


take a steeper downward tilt 
O-me frequency 


toward 


separation. 


Range Results 


considered 
the distance or 
rating of a communication 
system to a 


It is generally desi 


able to restrict 
range 
safe-communication 
range which provides not less than 
15 to +20-db sig- 
nal-to-noise ratio for peak or 100- 
percent modulation, but the useful- 


ness of 


about output 


lower s 


n ratios must not 
be overlooked. It has been estab- 
lished by the series of tests men- 


tioned previously that +5-db output 


s n tor peak or 100-percent modu- 
lation 1epresents a low-limit below 
which 300 to 3,00U-cps voice mes 
sage 
never be allowed to fall. 


systems must, in general, 
Figuie 21 
shows the horizontal or azimu 
radiation pattern for a good uli: 
vertical dipole antenna installation 
shipboard. The outstanding 
characteristic of such patterns, 
despite all precautions, is rapid and 
large variation in radiation inten- 
sity 


nal 


on 


with bearing. Vertical pat- 
terns for the same antenna would 
also reveal variations with eleva- 


tion. The maneuvering of ships and 
planes with transmitting and 
receiving-antenna patterns such as 
that shown would result in large 
fluctuations of signal input to the 
receivers, even though the range or 
distance were maintained constant. 
Thus, at the 
limit, 
output sn 


safe-communication 
radical variations of 
could be expected to 
occur in the f-m system, with the 


range 


signal abruptly disappearing and 
reappearing as the relative bearings 
and inclinations from the vertical 
varied with pitching, rolling, bank- 
ing, and turning of the communi- 
cating craft. The less abrupt range 
cutoff characteristic of the a-m 
system would be particularly ad- 
vantageous under such conditions; 
its relative freedom from down- 
ward a-m limitations would also | 
desirable. 

Figure 22 is a plot of the output 
for both 


n variation tvpes of 






























w 
- i" ] oe 
= } A-M, AVC 
5 | | A-M, AVC ON 
© F-M RATIO . 
= Of” DETECTOR ony” 
° »s ; | 
aw a } 
© | A-M, AVC ON 
g A-M, AVC OFF. { } ool .~4.6-~-8-0-4>~. oo 
-2C a ¥ } 
2 | A-M, AVC OFF | 
“ | 
fF -30+-% —_—_$—— 1 | + + 
o F-M, RATIO DET 
$ WITH PRI LIMITER | 
x F-M, RATIO DET | 
WITH PRIMARY LIMITER-~ | 
dq -40 + t te —_ 
3 | F-M, RATIO DETECTOR ONLY ay | | (8) 
Ww 
- —SIGNAL ONLY ---NOISE | 
& ONLY } 
- -50 ee a ee — 
3 720 +0 0 +10 +20 -20 0 0 +10 +20 
RATIO OF UNDESIRED-TO-DESIRED RMS CARRIER LEVELS IN 0B 








FIG. 20—Cochannel effects for a-m and f-m, using two signals 





modulation as the with 
perfect receiving-antenna patterns 
assumed move through a sector of 
170 deg to 240 deg bearing relative 
to the radiation pattern shown in 
Figure 21. The O-db circle on the 
pattern represents approximately 
the average radiation level that 
would be applicable for safe-com 
munication range estimation. The 
curves of Fig. 22 have been plotted 
for that constant distance or range 
at which the a-m system provides 


receivers 


+20-db output s n for a radiation 
level corresponding to the O-db 
circle on the antenna pattern. The 
unmodulated carrier-power output 
of the f-m transmitter is the same 
as that of the a-m transmitter in 
this comparison. The graphs show 
that the a-m output s/n generally 
holds up better than the f-m s/n in 
the antenna pattern hole from 
about 185 to 225 deg relative bear- 
ing. At no time does the a-m out- 
put signal drop below the +5-db 
low-limit of intelligence. 

Curve C of Fig. 22 approaches 
the theoretical limit of perform- 
ance. It, however, represents oper 
under carefully maintained 
controlled conditions which, 
infortunately, cannot be expected 
when normal 


ation 
and 

service conditions 
Slight misalignments and 
drifts of the discriminator circuits; 
receiver and transmitter oscillator 
initial frequency displacements and 


prevail. 


subsequent drifts, with 
detuning; 


resultant 





changes reserve r-f 
1 with tube aging that have 


sequent influence on 


con- 
limiter levels 
will all combine to reduce the f-m 
advantage at received signal levels 
the f-m output s/n 
crossover where it would otherwise 


aoove 


a-m 


be much better than a-m 
Noise Interference Results 


The single-signal 
gations 


investi- 


range 
the 


revealed relative 
formance of the two types of modu- 


ner- 
pe 


lation in the presence of fluctuation 
noise. Amplitude-limiters of the 
noise-peak class which are applica- 
ble to voice-modulated a-m systems 
have effect 
These limiters can. 
however, perform very effectively 
on impulse noise, particularly when 
fairly broad r-f or i-f bandwidths 
precede the a-m detector. Best re- 
sults are normally obtained in re- 


little or no reduction 


on such noise. 
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higner 


ceivers operating at the 
radio-frequencies, although excel- 
ient performance has been obtained 
even in the vif range with some of 
the simplest types of limiters. 

The interference 
studies snowed tnat the a-m system 
with a series-diode type 
noise limiter was at least as good 
as the t-m system in the weak-sig- 
nal range, even when the f-m equip- 
ment approached the theoretical 
limit. The t-m system was, 
however, inherently capable of bet- 
+20- 
On the other hand, 
the f-m system was also liable to 


Impulse-nolse 


simple 


ideal 


ter performance above about 
db output s, 
serious deterioration with regard 
to impulse-noise suppression with 
detuning, or when 
symmetry 
turbed by 


discriminator 
and balance were dis- 
misalignment or drift, 
whereas the a-m system was essen- 
tially unaffected by detuning or by 
dissymmetry of the 

preceding 


selectivity 
characteristic the a-m 
detector. 

Effective a-m receiver limiters 
produce distortion of the detected 
modulation resembling the speech- 
clipping or amplitude-compression 
that can be deliberately introduced 
in transmitters. Such clipping or 
compression is, in the presence of 
impulse noise, generally more ad- 
vantageous when applied at the re- 
ceiving end of an a-m circuit. Be 
cause f-m limiting does not 
normal single-signal condi- 
result in any 
distortion in the detector output, 
f-m has an inherent advantage for 


ceood 
inder 


tions, considerable 





truly high-fidelity reproduction 
when the discriminator character- 
340 if 20 
se 
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FIG. 21—Horizontal pattern of ship's uhf 


vertical dipole 


istic is linear and symmetrical, and 
the signal carrier is properly 
centered thereon. 

Common-Channel Operation 
Capture effect 
eral, desirable in 
systems in which 
ting and receiving 
highly 


is not, in gen- 
communication 
both transmit- 
terminals are 
For a numoer of 
reasons, knowledge of the presence 
of another, weaker 
on the same channel a. the desired 
signal is of military importance. 
A minimum vulnerability to delib- 
erate or accidental jamming is also 
essential in any system in which 
many communication circuits must 
be maintained under rapidly chang- 


mobiie. 


transmission 


ing conditions of position and 
signal strength. The same charac- 
teristics which make f-m output 


signal-to-noise ratio superior to a-m 
above the weak-signal region of 
operation also tend to make f-m 
systems more vulnerable to jam- 
ming and capture. Deliberate re- 
duction of the f-m capture and 
masking effects to approach a-m 
performance in this regard will 
usually result in loss of much of the 
f-m s n output advantage above the 
weak-signal region. 

On the other hand, capture can 
be put to good use in f-m communi- 
cation or broadcast systems’ in 
which the transmitting and receiv- 
ing terminals are relatively fixed 
in geographical and the 
receivers well-designed, care 
fully maintained, and properly op- 
erated. Although anomalous propa- 


location 
are 


gation may at times work havoc 
with reception when geograph- 
ical allocations are based on cap- 


ture as a consideration, the aver- 
age performance, except in the 
fringe area of nearly equal field in- 
tensities, should be good. Police 
f-m radio systems are an example 
of such an application; by proper 
choice of frequency and geographi- 
cal allocations, the fringe area can 
be at a distance between two sy 
tems such that undesired 
very seldom occurs. 
Audible-tone heterodyne inter- 
ference will occur in both a-m and 
f-m systems when the frequency 
separation between two carriers is 
less than the upper audio-frequency 
cutoff of the receivers. In addi- 
tion to heterodyne beats, the f-m 


capture 
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FIG. 22—Output s/n variation for 160 to 250-degree sector of antenna pattern 


system output will exhibit fluctua- 
tion-noise increase and swish effects 
due to modulation as the undesired- 
signal 

equality 


carrier increases toward 

with the desired-signal 
carrier at the input to the limiter- 
detector system. 

Adjacent-Channel Operation 

Cross-modulation effects in a-m 
systems usually determine’ the 
minimum channel - separation fre- 
quency which can tolerated 
when transmitting and receiving 
antennas working in_ different 
channels are located close to each 
other, as on a ship. Output s/n de- 


be 


pression in an a-m system is usu- 
ally negligible compared to cross- 
modulation. The cross-modulation 
interference takes the form of 
crosstalk in the receiver output; it 
can be reduced by additional se!ec- 
tivity preceding the first tube of 
the receiver, use of better remote 
cutoff tubes, other 


and various 


means. The f-m systems are gener- 
ally free of cross-modulation but 
are subject to output signal-to- 


noise ratio depression effects pro- 
duced by essentially the 
mechanism cochannel capture. 
Increased selectivity preceding the 
f-m detector is about the only prac- 
tical means of reducing this effect 
without sacrificing f-m 
ance in other regards. 
The a-m crosstalk due to cross- 
modulation in 


same 


as 


perform- 


speech communica- 
tion will usually consist of another 
conversation; it will always be at 
a lower average level than the de 
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sired conversation under normal 
with the breaks 


and pauses, and can be segregated 


conditions, usual 
from the desired message to some 
extent by concentration on the part 
of the listener. The s/n depression 
effect with f-m is, however, a func- 
tion of the relative interfering 
carrier level and is essentially un- 
affected by the modulation of the 
undesired signal. It has no breaks 
or pauses so long as the undesired 
carrier is on, and the 

ability to concentrate on 


listener’s 
the de- 
sired message through continuous 
fluctuation will determine 
how much intelligence he can ob- 
tain from the desired signal. The 
absolute low limit without repeats 
will be the same as for single-sig- 
+5-db peak 
conditions of 


noise 


nal operation; about 
output s/n for the 
this problem. 


Multipath Propagation 

In general, multipath reception 
of an f-m signal with its resultant 
phase-interference effects can pro- 
duce more output distortion than 
similar multipath reception experi- 
enced with an a-m signal. As the 
frequency increased 
for a given modulation frequency, 
the number of significant interfer- 
ence points in the spectrum of the 
signal also increase, making wide- 


deviation is 


deviation f-m even more vulnerable 
to multipath propagation effects. 
While no specific tests for multi- 
path reception were made in this 
problem, a considerable body of 
contract research reports and other 


technical literature concerning this 
aspect of radio communication was 
studied, leading to the above gen- 
eralization. Inspection of the field 
test data has indicated that 
more marked severe fluctua- 
tions or fades in signal output from 
the receivers were experienced 
with f-m than with a-m. This com- 
parison was made for signal-input 
levels which eliminated, in so far 
as possible, the weak-signal region 
where f-m begins to exhibit 
abrupt cutoff effects with decreas- 
ing input level; the f-m output 
fluctuations observed could, how- 
ever, have been partly due to the 
downward a-m capability limita- 
tions of the ratio detector. This 
limitation appears to be character- 
istic to some degree of all practical 


also 
and 


its 


f-m detector systems and is most 
apparent with low. signal-input 
levels, where the limiter circuits 
usually operating near their 
threshold region. It is obviously 
undesirable under the conditions of 
signal fading characteristic of 
multipath propagation. 


are 


Pre-Emphasis and De-Emphasis 

Standard f-m broadcast pre-em- 
phasis would have contributed very 
little to the performance of either 
system used in the subject compar- 
ison, due to the 6-db cutoff at 3,000 
cps already provided in both sys- 
tems. Some tests were, however, 
made with 400-cps tone modulation 
and de-emphasis in the experimen- 
tal receiver starting at 500 eps; 
the results obtained are shown in 
comparative form in Fig. 23. 

Considering the effect of de-em- 
phasis in terms of the reduction it 
allows in input c/n ratio for a 
given value of output s/n ratio, the 
improvement with f-m with limit- 
ing approaching the _ theoretical 
ideal is not more than 1-db redue- 
tion in c/n ratio until the detector 
input ¢ ‘n ratio exceeds about +3 db 
With the ratio detector, however, 
the improvement is considerably 
greater. The a-m system benefits 
most, particularly in the linear re- 
gion above c/n = O db. One result 
of de-emphasis, which is due to the 
relative slopes of the a-m and f-m 
curves, is an increase of about +5 
db in output s/n ratio at the 
a-m/f-m crossover, which becomes 
about +15 db instead of about +11 
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db for the nearly ideal case of the 
ratio detector with primary lim- 
iter, and about +23 db instead of 
about +18 db for the ratio detector 
only. The deemphasis characteris- 
tic used was one which leads to a 
practicable transmitter pre-empha- 
sis characteristic, since, with male 
voices, the peak speech energy re- 
gion in 
500 cps. 


frequency occurs below 

The reduction in the input c/n 
ratio required for a given value of 
output s/n, as made possible by de- 
emphasis, is the direct equivalent 
of a decrease in transmitter radi- 


ated power required in the com- 
munication system. Taking +20- 
db output s/n as the reference 


value, de-emphasis as incorporated 
in the 1-db 
(about 20 reduction in 
rating for the 
f-m system with nearly ideal lim- 
iting, 3-db reduction (50 percent) 
for f-m with the imperfect limiting 
of the ratio 
about 4 db 
duction) 


tests would permit 
percent ) 


transmitter power 


detector 
(about 60 


and 
percent re- 


only, 


for a-m. 
Transmitter Design 


In addition to performance con- 
siderations, a comparison of a-m 
and f-m must take into 
account circuit and other physical 
differences in the transmitters and 
receivers. For transmitters, the 
following statements can be made. 


systems 


The audio modulating power re- 
quired for an a-m transmitter is 
greater than that 
f-m transmitter. 
modulation of an 


required for an 
High-level 
a-m 


plate 
transmitter 
power approxi- 
mately equal to 50 percent of the 
d-c power input to the final carrier 
amplifier. The use of f-m can result 
in a reduction of 


requires audio 


transmitter pri- 
mary input power and elimination 
of many of the circuit components 
necessary to produce the a-m high- 
level modulating power output. 
The saving for an f-m transmitter 
over an a-m transmitter generally 


becomes a greater absolute value 
in terms of the total primary 
power, weight, and space as the 


output power rating of the trans- 
mitter is increased. For the 30- 
watt transmitters used in the 
a-m f-m comparison trials, it is 
estimated that this saving would 
amount to between 10 and 20 per- 
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cent in primary power input, and 
total weight and space. 

This saving is partially offset by 
the necessity for providing phase- 
modulator and integrating circuits 
or other frequency - modulating 
means in the f-m transmitter. 


F-M Modulators 


Distortion-free modulation of 
f-m transmitters is not simple or 
easy of achievement, particularly 
in crystal-controlled designs. It 
may require use of much higher 
orders — of than 
in an equiva- 
lent a-m transmitter, particularly 
with large deviations, and thereby 


multiplication 


would be necessary 


tend to negate transmitter simpli- 
fication and spurious response im- 
provements 
with harmonic-mode 
fact, f-m, 
controlled 


such as are possible 
crystals. In 
because it represents a 
frequency instability, 


tends to oppose the frequency sta- 
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FIG. 23—Comparison with and without 
de-emphasis, both systems 


bilization incorporated in a trans- 
mitter. 

The 
simple 


effective and 
a-m modulation 
techniques may reduce the f-m ad- 
vantage. At 100-percent modula- 
tion, the transmitter requires 1.8 
db additional 


advent of 
low-level 


radiation power for 
its sidebands as compared to the 
zero-modulation 
however, 


condition. Since, 
peak modulation 


only part of the time with speech 


occurs 


transmission, various devices may 
the average 
modulating power required by the 
am transmitter. 

In general, f-m receivers require 
two elements not 


be used to reduce 


normally neces- 
sary in a-m receivers. Some means 
must be provided to minimize or 
eliminate the amplitude variations 


present in the received signal be- 
fore final detection, and a means 
of converting low-percentage fre- 
quency variations into closely 
equivalent amplitude variations for 
detection must also be incorporated. 

The means for minimizing am- 
plitude variations usually takes the 
form of one or more types of am- 
plitude limiters. Many of 


devices possess serious 


these 
shortcom- 
ings in that they exhibit threshold 
effects, and peculiarities with re- 
spect to transient Even 
the best of them forces compromise 
in receiver 


response. 


design not normally 
necessary in an a-m receiver. Con- 
version of low-percentage  fre- 
quency variations into directly pro- 
portionate amplitude variations 
requires linear phase discrimina- 
tors which are highly sensitive to 
small changes in carrier frequency. 
For instance, in the uhf system 
under consideration, the average 
carrier-frequency deviation due to 
speech modulation than 
0.001 percent. With good limit- 
ing, the frequency discriminator in 
this case requires a frequency sta- 
bility for optimum 
which approaches 
tolerances. Since 


less 


Was 


performance 
quartz - crystal 
maintenance of 
this high degree of precision and 
frequency accuracy by manual 
means is a practical impossibility 
under operational conditions, some 
form of automatic centering 
means, such as afc, must be consid- 
ered. Such devices, if used, result 
in added complications which tend 
further to compromise the f-m sys- 
tem. 

A-m receivers require some form 
of amplitude limiter to provide im- 
pulse-noise reduction comparable 
to f-m receiver performance. Sev- 
eral simple and effective circuits 
which are not affected by detuning 
are available for this application, 
but their generally involves 
added output-harmonic distortion 
at high modulation levels not usu- 
ally present in limited-carrier f-m 
receiver output. 


use 
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Radio-Frequency 
SWEEP GENERATOR 





An overdriven amplifier is used as the switching tube in a resistance-capacitance sweep 
generator. To synchronize the sweep with the phenomena to be observed, the base fre- 
quency of the sweep circuit is multiplied to drive the equipment that is being tested 
phen phenomena of very By MILLETT G. MORGAN terminal of the high-voltage supply. ) 

short duration has been made Assistant Dea The excessive capacitance im- 


quite convenient for low-recurrence posed by the series tube results 





rates by the synchroscope and high from two sources. First, there is 
writing-speed cathode-ray tubes the cathode-heater capacitance in 
having isolated deflection circuits. series with the interwinding capac- 
However, methods for. observing series pentode must be connected  itance of the filament transformer. 
high-recurrence-rate phenomena with its cathode, rather than its If the voltage developed across the 
have been less thoroughly treated. plate, following the generated cathode-heater capacitance is ex- 


The method described here is sweep voltage. Whether it is ar- cessive, a filament-type tube must 
suitable for viewing the radio-fre- ranged to charge or to discharge be used and the full interwinding 
quency output of high-frequency the sweep-generating capacitance capacitance may be imposed across 
transmitters and the pulse output as the sweep is generated, the pen- the sweep output. This may be 
of high-recurrence-rate  pulsers, tode must be connected in the un- several hundred uuf, but can be 


especially when the output fre- favorable polarity. (Whether the materially reduced by spacing the 
quency is derived by harmonic capacitance charges or discharges secondary winding of the filament 
amplification from a _ lower-fre- is merely a matter of whether it is transformer away from the core 
quency base oscillator. connected from plate to the positive and primary winding and accepting 

An overdriven amplifier is used terminal of the high-voltage supply the leakage reactance which results. 
to produce a sawtooth sweep from a r from plate to the negative Secondly, the requirement that the 
sinewave. This sweep, being rich 
in harmonics, is followed by har- 
monic amplifiers that produce a 
synchronous output to drive the 
transmitter or pulser. The method 
is simple and is easily incorporated 
within the equipment with which 
it is to be used. 

Design Problems 

Laboratory oscilloscopes | com- 
monly generate their sweeps by re- 
sistance-capacitance charging or 
discharging circuits, using gas-tube 
switches and series-pentode linear- 
izing devices. When sweep recur- 
rence rates appreciably beyond 50 
ke are desired, two difficulties arise: 

1) The gas tube will not deionize 
sufficiently between operations; (2) 
The output capacitance of the 
sweep generator becomes too large 





Sweep generator includes electron-coupled oscillator in box on top and sweep circuit 
as a result of the fact that the in chassis below: blowers are for resistors in sweep circuit 
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Underside of oscillator and sweep circuit chassis shows special constant-impedance- 
capacitor voltage divider that controls the sweep amplitude 


control grid and screen 
tials of the series tube be main- 
tained constant with respect to the 
cathode, in order to obtain constant- 
current characteristics, pre- 
sents difficulties. The control grid 
is no special problem, but in order 
to maintain the proper screen grid 
voltage, the potential of the entire 
screen voltage supply 


grid poten- 


also 


must follow 
the generated sweep voltage. 
These factors lead one to seek a 
hard-tube generator and 
some other means of linearizing. A 
sweep can be generated by an over- 
driven amplifier. Such an amplifier, 
when driven by a large sinusoidal 


sweep 


input, can be caused to produce in 
the plate circuit a sharp negative 
pulse having a duration 
quarter the period of 
wave. Using such a tube as a 
switch, one can cause a capacitor to 
charge for three-quarters of the 
input wave period and discharge 
through the conducting tube for 
one-quarter of the period. Thus an 
exponential sawtooth, with the rise 
time three times the fall time, is 
generated. A common method for 
obtaining approximate linearization 
is to use a charging voltage greatly 
in excess of the 


of one- 
the input 


desired sweep 


110 


amplitude so that only a small por- 
tion of the exponential curve is 
used. A blocking capacitor, between 
the switch tube and the sweep gen- 
erating capacitor, moves the axis of 
the output that it 
swings alternately positive and 
negative by the same amount. 
Centering voltage for the horizon- 
tal-deflection plates is thus elimi- 


wave up so 


nated, even with a plate grounded. 
Capacitance Divider 

The sawtooth voltage is a suit- 

able source of harmonic voltage for 

generating a higher frequency, syn- 


chronous sinewave output for use 





with any type of modulation. In 
this event the input to the succeed- 
ing harmonic amplifiers must be of 
constant amplitude, but at the same 
time it may be desirable to vary 
the sweep amplitude. This neces- 
sitates the use of a constant-im- 
pedance divider to satisfy both con- 
ditions simultaneously. 

The divider is formed by placing 
a variable capacitor in series with 
the indicator capacitance which con- 
mainly of the coaxial cable 
capacitance. This is a satisfactory 
method of control except that the 
net shunting capacitance is still 
varied somewhat. The effect can 
be eliminated by ganging a com- 
pensating capacitor, with specially 


sists 


shaped rotor plates, to the sweep 
amplitude control capacitor. A re- 
sistor in series with the coaxial 


cable carrying the sweep to the indi- 
cator may be required in order to 
prevent the initiation, with each 
sweep cycle, of oscillations on the 
line due to improper impedance 
termination at the receiving end. 

The rotor plates of the divider 
capacitor must be specially shaped 
to provide the required constant 
impedance. This capacitor is at 
the output of the circuit 
in Fig. 1. Let C, be the 
of the cable to the 
the amplitude control capacitance 
(1,000 uuf), C, the minimum capac- 
itance of C., and C, the compensat- 
ing capacitance produced by the 
special rotor. The two sections are 
ganged so that C, increases as C 
decreases. 

The shape of the rotor can be de- 
termined by analysis. It is re- 
quired to maintain a constant total 
capacitance C, across the circuit, 
therefore C, + Cy Cr, where Cy 


T 


shown 
capacitance 
indicator, C, 
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FIG. 1—Circuit of 250-kc oscillator and sweep circuit: 
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: sweep takes %th of a cycle 


Vath cycle of the oscillator’s frequency 
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is the resultant of C,, C, and C, neg- 
lecting the 300-ohm damping re- 
sistor. Both C, and Cy are fune- 
tions of the angular position, but 
C, is not. By writing the differ- 
ential equations for the capaci- 
tances as functions of angular posi- 
tion and solving, we find that 
2 


: Ci + Cs 
i.” wart (& + € + «) - 
C, & & 2 
"L-(atata)] 
GE£+a+G 


where r is the radius of the rotor, 
ryay is the maximum radius of the 
plates (determined by the original 
capacitor dimensions), and r, is the 
radius of the arc cut in the stator 
plates to accept the rotor shaft. 

If C, is known as a function of ¢ 
(it may be assumed to be Ko if 
constant radius plates are used for 
C,), then r is computed for various 
angles from 0 to 180 degrees. 
Enough plates so shaped are used 
on C, to maintain C; constant. In 
general an integer number of plates 
will not produce perfect compensa- 
tion. Enough plates are used to 
produce overcompensation and ry, 
is reduced on one or more plates. 
Inasmuch as the foregoing equation 
for r neglects edge effects near the 
limits of ¢, which will have to be 
compensated by cut-and-try meth- 
ods, it is also reasonable to simplify 
the calculations by assuming that 
r, and C The minimum 
capacitance of C, serves only to in- 
crease C;. 


are zero. 


Using the Equipment 
250-ke 
and 


Figure 1 shows a 
tron-coupled oscillator 
the type described 
above, with outputs to an indicator 
and harmonic amplifier. 
shows waves 
equipment. 


elec- 
sweep 
generator, of 


Figure 2 

obtained with the 
By this method, one 
can supply a synchronous sweep for 
indication of any output which is 
obtained by harmonic amplification. 
In the case of a transmitter whose 
output frequency is much greater 
than four times the base frequency, 
it is desirable to take the 
generator input from an intermedi- 
ate point so that a reasonable ratio 
of output frequency to sweep fre- 
quency will be maintained. The 
method is less suitable for trans- 
mitters operating straight through 
on one frequency, for the sweep 
generator input then must be de- 


sweep 
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bith 


FIG. 2—(A) Trace of a 1-mc wave on the 

250-kc sweep, (B) parasitic oscillation in 

a l-mc wave, and (C) a 10-mc wave on 
the 250-kc sweep 


























veloped by use of a synchronized 
multivibrator, as is done in a syn- 
chroscope when used for synchron- 
ous sampling, or preferably by 
regenerative modulation. 

It is revealing to be able to view 
the performance of circuits at 
higher frequencies. For examp?e, in 
the 250-ke oscillator shown, a small 
transient, reinitiated with each cy- 
cle and having a frequency of about 
100 me, was a source of perplexity 
for some time. The transient was 
found to be initiated by dynatron 
action at that point in the cycle 
where the instantaneous plate volt- 
age fell below the screen voltage. 
Without the high speed sweep, the 
transient would not have been eas- 
ily detected and the source of 
trouble would therefore have been 


very difficult to diagnose. 

In the case of large duty-ratio 
pulses, the sweep is equally suit- 
able. As the duty ratio becomes 
smaller, it is desirable to increase 
the sweep frequency. This may be 
carried, by harmonic amplification, 
to the point where the sweep fre- 
quency is greater than the pulse 
recurrence frequency. The only 
objection to this situation is a 
bright, solid base line produced on 
the screen. In general, a blanking 
pulse for the return trace is not re- 
quired. By proper phasing of the 
voltage to be viewed, the return 
trace (though not linear) can be 
used for expansion as shown in 
Fig. 2. Blanking and intensifica- 
tion do become desirable when the 
sweep frequency greatly exceeds 
the pulse recurrence frequency. 
Writing speed becomes a limitation 
only when pulses of extremely short 
duration and small duty ratio are 
displayed. 

The final consideration in the 
design of such an indicator, is the 
choice of a cathode-ray tube with 
suitable characteristics. In order to 
prevent feeding of the unknown 
voltage into the sweep through the 
interelectrode capacitances of the 
cathode-ray tube, it is desirable to 
tube having the deflection 
plate connections on the neck, such 
as the Du Mont 5JP1. Coaxial lines 
can then be used to carry the sweep 
and unknown voltages to the tube. 
The capacitance of one deflection 
plate to either plate of the other 
pair, is ordinarily about the same 
due to mechanical symmetry and 
can be balanced more perfectly with 
external capacitance. Hence, if 
each plate of the other pair has 
equal impedance to ground, each re- 
ceives equal voltage from the first 
plate and no perturbation results. 


use a 


This impedance balance can be ob- 
tained by using push-pull deflection 
voltage. Inasmuch as feeding can 
occur in either direction, it is de- 
sirable to use push-pull voltages for 
both deflection circuits if the fre- 
quencies are high enough to cause 
cross-feeding within the tube. Us- 
ing balanced deflection circuits has 
the further advantage of reducing 
defocusing effects by greatly re- 
ducing the potential excursion of 
points between a pair of plates so 
fed. 
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tion heater is beamed through chopper wheel to bolometer capsule 


accordance with intensity of infrared radiation 


Industrial HIGH-SPEED 





Accurate measurement of the temperatures of tin cans moving at high speeds is made 


possible by the use of infrared pyrometry. Special amplifier and sweep circuits provide 


maximum flexibility of equipment for operation under a variety of conditions 


By W. S. GORRILL 
Hanson-( Brian Inc 


Gale ( e, Ne Ye 


HE INSTRUMENT described in 
this article was designed to 
meet the need for a device that 


would accurately and continuously 
measure the temperature of a sol- 
dered seam on the sides of tin cans 
as they move past the measuring 
point at rates as high as 6 cans a 
second. 

On the machine which forms the 
cvlindrical of the tin can, 


the seam to be soldered is subjected 


portion 
to a series of heating and cooling 
The proper adjustment 
of the heating flames and the flow 
will 
best soldering job can only be found 
by measuring the temperature of 
the soldered seams as the cans pass 
from one operation to the next at 


operations. 


of cooling air which give the 
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normal operating speeds. 
Inaccessibility and the rapid mo- 
tion of the cans prohibited the use 
of 
vices, and the relatively low temper- 
(400 to 700 F) 
made infrared pyrometry the only 
method 
measurement. 


physical-contact measuring de- 


atures involved 


possible of temperature 
Although the cans 


pass the pyrometer at a maximum 


rate of only six cans a_ second, 
the time available for measurement 
on each can may be as short as 


1 100-second because the pyrometer 
must look at an angle into the end 
in order to receive the 
from the hot 


of the can 
infrared 
seam being soldered. 


radiation 


Operating Principle 
The infrared energy being 
emitted by the heated seam 
picked up by the optical svstem as 
shown in Fig. 1. The infrared 
beam thus formed is then passed 


is 


15-slot 1,200-rpm chop- 
per wheel which creates a pulsating 
beam that is in turn focused on a 
thermistor flake in the bolometer 
capsule. The thermistor 
alternately heated and cooled at the 
rate of 300-cps. 

The thermistor which 
the infrared beam is connected in 
series with an identical compensat- 
ing well-fil- 
tered d-c voltage, as shown in Fig. 
2. The signal appearing between 
the two thermistors is a 300-cps 
voltage resulting from the changes 
in resistance of the one receiving 
the infrared signal from the optical 
system. 

In the bolometer 
mistors were mounted in an evacu- 


through a 


thus 


is 


receives 


thermistor across a 


used, the ther- 


ated capsule in order to minimize 
microphonic effects, and the thin 
thermistor flakes were backed by 
quartz to obtain the shortest pos- 
sible thermal time constant. 
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Envelope indicates relative temperatures 





View of optical system, chopper wheel and motor, and calibration heater of infrared 
pyrometer 


INFRARED PYROMETER 








The signal from. the 
bolometer circuit varies in ampli- 
tude in accordance with the inten- 


300-cps 


sity of the infrared radiation, and 
thus with the temperature of the 
area being viewed. It is then 


amplified and fed into a cathode-ray 
oscilloscope which is used essenti- 
ally as a null indicator, the temper- 
read on a calibrated 
attenuator in the amplifier system 
which is adjusted to give a prede- 


ature being 


termined signal height on the oscil- 
loscope screen. 

Since there is a wide variation in 
the infrared emissivity of different 
surface coatings used on cans, pro- 
vision is made for calibration of 
the pyrometer from a samp'e of the 
material being used. The sample is 
heated by a small electric heater, 
temperature 
a thermocouple in conjunction with 
a meter which is calibrated in de- 
grees Fahrenheit. The calibration 
heater is so positioned (Fig. 1) 
that by simply flipping a mirror, 
the operator can check calibration 


and its measured by 


by focusing on the sample instead 
of the moving cans. 

An oscilloscope is used instead 
of a meter for the null indicator 
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because it is necessary to pick out 
the desired from other 
temperature 
no interest. 
patterns 


signal 
signals which are of 
Two typical oscillo- 
illustrated in 


scope are 


Fig. 3. 
Scope Pattern Interpretation 

The horizontal sweep circuit fre- 
quency is adjusted to give one sweep 
as each can passes the optical sys- 
tem. In Fig. 3A the 
tem is at a position on the assembly 
line where it sees an extremely hot 
area the 
heating flame which raises the seam 


opt ical Sys- 


between cans (such as 


temperature well above the solder’s 
melting point and allows removal of 
excess solder). Figure 3B shows 
the pattern when the optical system 
cold 


such as the factory floor, or 


views a area between cans, 
rela- 
tively cool parts of the machinery. 


Looking at Fig. 3A, and pictur- 


ing the cans passing the optical 
system (as shown in Fig. 1) the 
relatively cool can tops may be seen 


the hot 
seam just enters the viewing area, 
the signal begins to rise until the 
whole viewing area is focused on the 


to give a low signal. As 


seam, at which time the signal levels 
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FIG. 4—Circuit diagram of preamplifier. Extremely rigid wiring in the input circuit 
is necessary to prevent microphonics 


113 








off at a value corresponding to the 
seam temperature. As the seam 
leaves the viewing area, and the 
heating flame comes into view, the 
signal again begins to rise, leveling 
off at a point corresponding to the 
temperature of the flame. 

The cycle repeats at a frequency 
of from 1 to 6 cps, depending on can 
speed, giving temperature pictures 
which allow visual averaging of the 
small variations in emitted energy 
from can to can. 


Amplifier Circuits 

The elimination of noise was the 
biggest problem in the design of 
the amplifiers. Vibration, and an 
acoustic noise level of about 100 
db on the factory floor, made micro- 
phonics the most serious source of 
noise. Since temperature measure- 
ments must be made from a bo!om- 
eter signal of a few microvolts, and 
since the output of the bolometer is 
at a d-c level of 68 volts above 
ground with an impedance of 0.75 
megohm, the signal lead from the 
bolometer to the preamplifier can 
act as a condenser microphone if it 
is not extremely rigid and properly 
shielded. Figure 4 shows the 
circuit diagram of the preamplifier. 
Special noise-free resistors 





used at critical points, and a 1620 
(low-microphonic 6J7) was chosen 
for the input tube. 

Direct current is used on the fila- 
ments of the preamplifier tubes to 
eliminate hum pickup, and a very 
well-filtered plate supply is required. 
The 6C5 is simply used as a cathode 
follower to lower the impedance for 
transmission to the final amplifier. 

The stagger-tuned final amplifier 
is shown in Fig. 5. The circuit is 
designed for uniform band pass be- 
tween 200 and 400 cps, with rapid 
attenuation both sides of the 
band to minimize pickup and noise. 
Push-pull output was used in the 
final amplifier to maintain linearity 
and therefore balance about the 
center reference line on the oscillo- 
scope screen for any setting of the 
various attenuator adjustments. 


on 


The factory adjustment is simply 
a control to set the general gain 
level before the instrument is put 
into operation. The calibration at- 
tenuator is adjusted as follows: 

The optical system is focused 
on a sample which is heated by the 
calibration heater to a known 
temperature, as measured by a con- 
tact thermocouple instrument. The 


temperature attenuator (dial cali- 
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FIG. 6—Sweep frequency adjustable from 1 to 7 cps. 


Direct coupling is used to 


maintain linearity of sweep at these low frequencies 
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then set to this known temperature 
of the sample, and the calibration 
attenuator is adjusted to bring the 
deflection of the oscilloscope to the 


two fixed reference lines the 
screen of the scope. 
When ‘the optical 
focused on an area of unknown 
temperature, the temperature at- 
tenuator is readjusted to give the 
same deflection on the oscilloscope, 
and the temperature of the un- 
known is read directly in degrees 
on the temperature attenuator dial. 


on 


system is 


Sweep Circuit 

In the particular application for 
which this instrument was designed, 
cans passed along the assembly line 
at of from 1 to 6 cans a 
second, depending on The 
sweep generator shown in Fig. 6 is 
capable of producing the linear 
sweep voltages required at these 
low frequencies. To achieve this, 
direct coupling to the oscilloscope 
plates was used. 

It was found advantageous to pro- 
vide for sweep expansion and thus 
allow inspection of a particular part 
of a cycle. The capacitor switch- 
ing arrangement shown accom- 
plishes this without affecting the 
frequency or phase of the sweep 
voltage, so that identification of the 
part being expanded is maintained. 

The first 884 functions as a re- 
laxation oscillator, establishing the 
sweep frequency and triggering the 
second 884. The VR150 insures sta- 
bility of the sweep frequency. The 
sweep voltage is generated by the 
second 884, which acts essentially 
as a single-sweep generator because 
of its connection to the diode-con- 
nected portion of the 6SN7. 

Sweep expansion is accomplished 


rates 


size. 


by switching to the smaller capaci- 
tors in the plate circuit of the 
sweep generator so that the voltage 
wi'l rise more rapidly. The piling 
up of vertical signals at the end of 
the expanded sweep not 
objectionable for this particular 
application, but it could easily be 
eliminated if necessary. 

The instrument is designed to 
measure temperatures from 400 to 
700 F with an accuracy of better 
than +5 F. A standard oscilloscope 
is used and, if desired, it may be 
removed from the unit and used 
for general laboratory purposes. 


was 
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Flush-Mounted Antenna 
for Mobile Application 





Smatl annular-slot antenna with the same radiation pattern as a dipole can be built into the 


metal roof of a car. Theoretical development and experimental results are given for 


operation at mobile-service and citizens-band frequencies 


By DONALD R. RHODES 


The Antenna Laboratory 
Ohio State University Research Foundation 
Columbus, Ohio 


HE FREQUENCIES initially used 

for two-way mobile radio were 
relatively low, so the problem of 
radiating and receiving signals was 
usually solved by placing as long 
an antenna as possible in a conven- 
ient physical location. This position 
was not critical because of the ease 
with which low-frequency radia- 
tion could be diffracted around the 
conducting surface of an automo- 
bile body, and the length was not 
critical because of the physical im- 
practicability of erecting a vertical 
rod more than a small fraction of a 
wavelength in height. 

The problem of providing an an- 
tenna at the high frequencies in 
use today is not as easily solved 
and requires careful consideration 
of all the influencing factors. As 
the frequency is increased the ef- 
fects of diffraction around an auto- 
mobile diminish, creating electrical 
shadows,—barriers to the propaga- 
tion of radio-frequency energy. The 
antenna dimensions can no longer 
be chosen arbitrarily but must be 
part of a systematic engineering 
design. 
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Considering that the antenna 
should have a nearly omnidirec- 
tional pattern and that its energy 
should be directed along the hori- 
zon for ground communication pur- 
poses, the most natural antenna 
choice is the vertical stub above 
ground now being used by police, 
taxicabs, telephone companies, and 
others in the 150-mec region. AIl- 
though a vertical stub on an auto- 
mobile roof is electrically excellent, 
its size and appearance leaves much 
to be desired. Release of the citi- 
zens communications band by the 
Federal Communications Commis- 
sion will create an additional wide- 
spread popular demand for two-way 
mobile radio systems and the prob- 
lem of designing a less conspicu- 
ous antenna will no doubt present 
itself. 


Fundamental Principles 


A short stub antenna mounted 
above a ground plane can be con- 
sidered an electric dipole in free 
space. A small circular-loop an- 
tenna may be considered a mag- 
netic dipole on the axis of the loop 














FIG. 1—An annular slot cut in a conduct- 
ing surface, excited by a uniform radial 
electric field 








ap 
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SK 
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FIG. 2—Cross-sectional view of two pos- 
sible feed systems for the annular-slot 
antenna 
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znd has the same radiation pattern 
as an electric dipole with the radi- 
ated electric and magnetic fields 
interchanged. Furthermore, a cir- 
cular loop carrying magnetic cur- 
rent rather than the conventional 
electric current will produce the 
same pattern as the electric dipole 
if the radiated fields are inter- 
changed. A small magnetic-current 
loop can not be distinguished from 
a short electric dipole lying in the 
axis of the loop. Thus a small mag- 
netic-current loop can be _ substi- 
tuted for the vertical stub above 
ground with no change in the radi- 
ated field pattern. 

Physically a magnetic-current 
loop can be realized by an annular 
slot in a conducting plane if the 
slot is excited by a uniform radial 
electric field as shown in Fig. 1. It 
has been shown from diffraction 
theory by Pistolkors' that the rela- 
tive radiation pattern of a narrow 
annular slot in a perfectly conduc- 





ting ground plane can be expressed 
as follows 
I J sit 

where 4 is the angle between the di- 
rection of measurement and a line 
perpendicular to the ground plane, 
ris the radius of the annular slot, 
} is 22/7, and J, is the first order 
Bessel function. This same expres- 
sion was obtained by Foster’ for 
he radiated magnetic field of a cir- 

p with uniform electric 
irrent. The relative radiation pat- 
ern of a thin wire stub above a 
perfectly conducting ground is 
given by the following*® 

cos (kl cos @ - cos | 

I 
nO 

where is the length of the stub. 
If the slot radius is small the ex- 
pression for radiated electric field 
may be simplified by neglecting all 
but the first term of the expanded 
Bessel function. Likewise the ex- 
pression for the electric field radi- 
ated from a short stub may be sim- 
plified by neglecting all but the 
lowest-order terms in the expanded 
sine and cosine functions. For a 
small slot 


Es| =.” sin 0 
and for a short stub 
, ki? . 

Eo! — sin 4 


thus we have an exact analogy be- 
tween the radiated field of a short 
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FIG. 3—Sketch showing dimensions of full-scale experimental annular slot. 
radiation pattern of this slot was measured at 150 mc and 450 mc 


The 














(STUB 














FIG. 4—Radiation patterns in the vertical and horizontal planes of an annular slot 
and a vertical stub. measured at 150 mc 
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vertical stub and a small annular 
slot. 

The requirement of a uniform 
field at the surface of the slot ne- 
cessitates a symmetrical feed sys- 
tem, the particular feed system 
used to be determined largely by 
space limitations and the input im- 
pedance desired. Two possible feed 
systems which can be used to pro- 
duce a uniform radial electric field 
at the slot are shown in cross-sec- 
tion in Fig. 2. Both feed systems 
consist essentially of a radial two- 
conductor transmission line coax- 
ially fed. Type A has a cylindrical 
cavity which occupies space 
than the conical cavity of type B. 


less 


However type B provides a more 
gradual transition of energy from 
the source to free space and will 
therefore have a different input 
impedance. The impedance will 
depend entirely upon the manner in 
which the cavity matches the trans- 


mission line to the impedance of 
free space. 


Radiation Patterns 


To illustrate the analogy between 
a small annular slot and a short 
stub above ground, for a practical 
case, a one-seventh scale model of 
an automobile roof was constructed 
and the annular slot of the 
shown in Fig. 3 was installed. 


form 
The 


vertical and horizontal radiation 
patterns were measured in free 
space at model frequencies cor- 
responding to the full-scale fre- 


quencies 150 me and 450 me and 
are shown in Fig. 4 and 5, respec- 
tively. Then the annular slot was 
removed and replaced by a short 
vertical stub. Radiation patterns 
for the vertical stub were measured 
under the same conditions as the 
slot patterns and are shown for 
comparison in Fig. 4 and 5. 
that 


It can 


be seen there is, indeed, a 


























FIG. 5—-Radiation patterns in the vertical and horizontal planes of 


an annular slot 


and a vertical stub, measured at 450 mc 
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striking similarity between 
corresponding slot and 
terns. 


the 
stub pat- 
The correspondence is bet- 
ter at 150 me than at 450 mc be- 
cause there the slot is small in 
terms of wavelength. This sug- 
gests that a smaller slot than the 
one illustrated could be used at 450 
me with an increase in signal level 
in the horizontal plane for a given 
power input to the antenna. 

Since the radiation patterns 
shown were measured on a model in 
free space the true pattern of an 
antenna on an automobile will be 
modified by reflection from the 
ground and from other reflecting 
surfaces. Radiation below the 
horizon as indicated in the vertical 
plane patterns will be reflected 
from the ground and will add vec- 
torially to the energy radiated along 
and above the horizon. Because of 
the difficulties inherent in deter- 
mining the magnitude and phase of 
energy reradiated from innumer- 
able objects the vertical plane pat- 
terns can serve only as an 
approximate indication of the space 
distribution of energy radiated 
from the actual automobile antenna 
system. 

An antenna of the flush-mounted 
type should preferably be fabri- 
cated by the automobile manufac- 
turer and considered part of the 
overall vehicle design. If one of 
the types of feed suggested in Fig. 
2 is used, the lower portion of the 
cavity may be included in the car- 
top die or constructed separately 
and welded into place. The width 
of the slot gap is not critical, so the 
upper portion of the cavity may 
assume any convenient proportions. 

Fabrication 

Several types of dielectric mate- 
rial are available to fill the cavity 
and exclude rain, snow and dirt. It 
is important that a nonconducting 
paint be used over the slot area to 
prevent excessive loss of power. The 
final result should yield an efficient, 
self-contained radiating system for 
two-way mobile radio. 
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High-Fidelity Response 
From Phonograph Pickups 





Basic requirements for high-fidelity phonograph reproduction are discussed briefly. 


Ways of introducing feedback to compensate for nonlinearity in inexpensive crystal 


pickups are shown. Includes typical curves for various feedback networks 


By ELWIN J. O'BRIEN 
dissociate Professor of Electrical 
Engineering 
Southern Methodist University, 
Dallas, Texas 


NE CLASSIFICATION of sound 
O divides its components into 
two groups, pure tones and complex 
sounds. To be classified as a true 
high-fidelity sound-reproducing sys- 
tem, an amplifier and its associated 
components must be capable of re- 
producing both the pure and the 
complex sound components exactly 
as to pitch and intensity, and its 
output must be free from new fre- 
quencies introduced by intermodula- 
tion or harmonic distortion in any 
part of the system. 

Intermodulation is defined as the 
production of frequencies equal to 
the sum and difference of integral 
multiples of two or more of the fre- 
quencies transmitted to a system. 
Any resonance in a system will pro- 
duce nonlinear or intermodulation 


distortion, unless suitable compen- 
sation is provided. 

Resonance can occur in any 
mechanical system containing in- 
ertia and elasticity. The effect of 
a constant driving force applied to 
an electroacoustic device where 
resonance is present, such as a crys- 
tal pickup, is to produce transient 
complex vibrations. These vibra- 
tions, in the presence of inherent 
nonlinearity, beat with the periodic 
vibrations of the music to produce 
discordant sounds. 

Additional transient vibrations, 
those which produce annoying sur- 
face noise, are caused by graniler 
irregularities in records. rhese 
random irregularities will produce 
transient oscillations if there is anv 
resonance in the pickup arm or the 
pickup itself, and again, in the pres 
ence of nonlinearity, intermodula- 
tion products will be generated and 
the surface noise voltages will be 
increased. 
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FIG. 1—Relative voltage output curves for typical crystal pickups without feedback, 
and equivalent circuit for input section of a typical amplifier 
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Typical unequalized response 
curves for two popular crystal pick- 
ups as obtained from an_ ideal 
lateral test record are shown 
in Fig. 1 along with the equivalent 
circuit of the ideal unit. The ideal 
crystal pickup would be equivalent 
at audio frequencies to a zero im- 
pedance generator in series with a 
capacitor and would have a fre- 
quency response for a _ constant 
needle amplitude that decreases at 
the rate of 6 db _ per octave. 
Actually, however, inherent reso- 
nance causes high voltages to be 
generated in the pickup itself and 
its arm at certain frequencies. 

Negative feedback applied to the 
pickup circuit will reduce this reso- 
nance. Each of the two general 
types of feedback, voltage and cur- 
rent, tend to make the voltage out- 
put a replica of the signal voltage, 
but their effects on the impedance 
of the circuit are different. Voltage 
feedback lowers the internal imped- 
ance of an amplifier, while current 
feedback raises the impedance. 


Feedback 


The voltage amplification with 
voltage feedback is Ary = A/(1 
—~AB) where A is amplification 
without feedback and £ is the frac- 
tion of the output voltage intro- 
duced in the input of the amplifier. 
If the amplitude of the feedback 
factor 8 is made a function of fre 
quency, the amplification A, with 
feedback will also be variable with 
frequency. 

It is therefore possible to use 
negative feedback as an equalizer 
for a phonograph pickup. If all 
the low frequencies below the turn- 
over are attenuated equally by 
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FIG. 2—Typical schematic diagram for phono input circuit em- 


Ploying feedback 
about 25 db and the frequencies 
above the turnover are allowed to 
increase at the 


rate of 6 db per 
octave we should have a_ perfect 
crystal phonograph pickup equa- 
lizer. 


Considering the above principle, 
the phonograph amplifier circuit 
shown in Fig. 2 was developed ex- 
perimentally for an Astatic LP-23 
or a Brush PL-20 cartridge. 

This amplifier, using both voltage 
and current feedback, includes the 
pickup impedance in the feedback 
loop. Calculations for gain and in- 
put admittance, using the equiva- 
lent circuit shown in Fig. 3, are 
shown in Table I along with tabu- 
lated results for several frequencies. 
It can be seen that the gain above 
500 cycles increases at the rate of 
about 6 db per octave and, since the 
amplitude on typical test records 
drops off at this rate, a flat voltage 
output would be expected when 
making frequency response tests. 


Input Impedance 


Table I shows that the input 
impedance Z,,, shown dotted in Fig. 
3, can be represented by a resistor 
of approximately 1,500 ohms and a 
capacitor of approximately 0.5 uf 
across the pickup, forming a capaci- 
tance divider with the 
capacitance of the crystal pickup 
(Fig. 3). This nullifies the effect 
of the crystal capacitance on the 
grid voltage when used in the 
normal manner. The output voltage 
of the feedback amplifier, then, is 
proportional to the velocity of the 
modulated groove, making the re- 
sultant pickup response equivalent 
to a magnetic pickup above the 
turnover point. The increasing 


voltage 
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FIG. 3—Equivalent circuit for first stage of amplifier shown in 


Fig. 2 


Table I—Calculations for gain, voltage input to second stage, and 
input impedance, and tabulated results for feedback circuits 





Voltage Gain Calculation! 
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Voltage and Input Admittance at 


Input admittance Caleulations* 
Yin = Yr | Y, t+ Yr } + Yr 
where Yr = 1/Ze 

Y, = 1/Ri.+1/rp 


and q,, is the transconductance of the 
tube 
l 1 
1 R, vt ee Jn | 
adams ih | 
R, ? Ps ML Zr 


Amplifier Grid 








Frequency Feedback E. Lis Ceq in uf 
100 0.818 0.00143 (33.8° — 1,265-71, 890 0.815 
500 0.827 0.00137 |70.4 1, 310-7166 0.682 
1,000 0.832 0.00788 |78.6 1, 230-j247 0.643 
5,000 0.888 0.0592 |78.6 1, 880-79 0.4 
10,000 1.000 0.118 {89 1, 880-j32 0.497 
variable capacitance with decreas- high-fidelity results, a_ listening 


ing frequency below the turnover 
point also produces a constant volt 
age over this portion of the 
These two 
produce a flat frequency response 
over the whole range. 

The low impedance placed across 
the pickup also has the effect of 
damping out any natural resonance 
in the pickup, causing the needle to 
follow the groove without extra os- 
cillation. 


fre- 


queney range. effects 


The high damping has 
the effect of reducing surface noise 
by preventing the forced natural 
oscillation of the needle when an 
irregularity in the record groove 
has been struck. 

In order to appreciate fully the 


demonstration of the circuit is de- 
sirable. However, the frequency 
response must be adjusted by play- 
ing a calibrated test record, since 
an adjustment by ear alone, because 
of listening habits, will seldom give 
a flat frequency response. 

It is possible to equalize almost 
any of the commercial permanent- 
sapphire-needle crystal pickups to 
a flat response over the frequency 
range of 30 to 10,000 cycles and 
have only a relatively small amount 
of noise present. The old model 
removable-needle types are more 
difficult to equalize and damp critic- 
ally because of the increased inertia. 

For a typical measure of the 
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. 4—Input circuits for several popular pickup types using feedback, with associated response curves 


flexibility of feedback as an 


equalizer, the following experi- 
mental data are presented: 

The original circuit as used with 
an Astatic HP-36 crystal phono- 
graph pickup using the LP-23 cart- 
ridge is shown in Fig. 4A. The 
low-frequency boost can be removed 
by decreasing the value of the 1- 
megohm capacitor shunt in the 
feedback network. Fig. 4B shows 
a similar circuit used with a Brush 
PL-20 pickup. Both 
cuits, because of the relatively smal! 
amount of feedback, can be classed 
as selective feedback equalizers. 

The effect of feedback on a mag- 
netic pickup may be seen in Fig. 4C 
together with the GE phonograph 
preamplifier schematic diagram. 
The solid curve is the normal ampli- 
fier response with the GE pickup, 
while the dotted curve was obtained 
with the dotted feedback network 
connected and the 180,000-ohm re- 
sistor shorted. 

The curves of Fig. 5 show that 
practically any shape of response 


of these cir- 


curve may be obtained by a varia- 
tion of the feedback network. The 
results shown in 5B were obtained 
with increased amounts of feedback 
and can be classed as equalization 
by control of input admittance. 

If the new Astatic QT-j cartridge 
with removable sapphire needle is 
used the feedback resistance should 
be reduced as shown in Fig. 5C. 
The increased amount of feedback is 
necessary to the 
5,000-cvcle peak 


remove 3,000 to 


resonance intro 
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FIG. 5—Typical curves for different types of feedback networks, including one suit- 
able for a magnetic pickup 


duced in the pickup to improve the 
normal frequency response of the 
cartridge. This boost is not desir- 
able when feedback equalization is 
used. From these curves it can be 
seen that the frequency response of 
the circuit is essentially 
pendent of pickup type or 
facturer, provided the 


inde- 
manu- 
internal 


capacitance of the pickups is low 
compared to the input capacitance 
of the tube circuit. 
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MOLDED MINIATURE 


SOCKETS 


No. 53 G 13301 . . ».@re now available in the various types as pictured 





here; the new chassis clinch, the saddle type and attached base type 
with molded button top casting. 


Also available is a complete line of laminated Noval sockets with 


the locking type contact, “grip pin”, that provides high extraction 





pull out . . . supplying maximum tube retentivity. 


Saddle type, molded with .093 
mtg. hole, 1-1, 8” mtg. center 
53F 12617 — Mica 
53F 12641 — Black 
53F 13505 — Ceramic 


Write for samples and further details. 















Attached base with .093 mtg. 
hole, 1-1/8” mtg. center, mold- 
ed button top casting 


53F 12625 — Mica 16G 12626 — Shield, 1-1/2” 
53F 12826 — Black 16G 12627 — Shield, 1-15/16” 
53F 13503 — Ceramic 16G 12628 — Shield, 2-3/8” 





; ' AVAILABLE AT LEADING ELECTRONIC JOBBERS .... everywhere 


CINCH MANUFACTURING CORPORATION cence to ittinoss 





Subsidiary of United-Carr Fastener Corporation, Cambridge 42, Mass. 
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Television I-F Coil Design 





ARIOUS nomographs, charts, 
ps calculators are available 
for the calculation of the induc- 
tance of coils, but most of these 
graphical aids do not cover the 
range of values of interest to the 
designer of coils for television, 
f-m, and radar i-f frequencies. 
The accompanying nomograph 
has been designed to fulfill this 
need. Unlike other coil nomo- 
graphs, it gives in one operation 
the number of close-wound turns 
required to get a desired induc- 
tance. 

The nomograph is based on a 
modification of H. A. Wheeler’s 
inductance formula 

r- 2 

9r 4+ 101 
where r is the radius of the coil 
in inches, / its length in inches, 
and n the number of turns. In 
close-wound coils, / is a function 
of n. Substitution of nd, where 
d is the diameter of the wire in 


microhenrys (1) 


inches, for / in Eq. 1 gives an 


T 


equation which can be solved for 
n to give 


lWWdh + v ld L? + 36r L » 


» 


2 
The complexity of Eq. 2 accounts 
for the unusual structure of the 
nomograph and indicates the 
computational labor avoided by 
its use. 

D. Pollack*® has shown verifica- 
tion for the formula L ND 
(102 S + 45) microhenrys, 
where D is the diameter of the 
coil in centimeters, N is the num- 
ber of turns, and S is the ratio 
of the length of the coil to its 
diameter. Changing the centi- 
meter dimensions of D in Eq. 3 
to inches and employing Wheel- 
er’s symbols gives L = r°n’/ (8.85 
r + 101), verifying Eq. 1. 


REFERENCES 


(1) H. A. Whee Simple Induct 


er 
ince Formulas for Radio Coi Proc 






W2s 

The Design of I 

quencies tetwe i 
, Electrical Engi 








Lay) 
T 


uw PO 
wesw {if 


IN MICROHENRYS 
oO 
i a et | Lists 
T tT 


) 
o 

| pital iil 
T 


1 


1 





° 
oO 
= 
jt 


> 
@ 
T 
\ 
,) 


NDUCTANCE 
N 
a poirtiiis 


on the two vertical scaies. 


obtain 0.7 microhenry? 








FORM DIAMETER IN INCHES 


HOW TO USE NOMOGRAPH: Place straightedge on desired volues of inductance and wire size 
Where curve for desired coil form diameter intersects straightedge. read 
required number of turns on other set of curves 


Example: How many turns of number 30 wire are required on a 0.25-inch diameter coil form to 


Run straightedge between 0.7 on lefthand vertical scale and 30 on right- 
hand side of righthand vertical scale, as indicated by thin dashed line. 


diameter curve to straightedge, and read 10 turns as value of other curve passing through this 


intersection 


By 
JEAN HOWARD FELKER 
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Response has been terrific! 
There is still time to get your 
Mallory Vibrator Data Book 
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country have come enthusiastic letters praising 
the Mallory Vibrator Data Book— the first and only 


remarks were: 
° for 
ee . ane 
cune™ presen * c Basic TT 


one in the field. Some typical 








cer VITE Bin Dest ean Oi" It is one of the finest collections of theoretical 
cher wee i gadito 


and practical data—amply illustrated, but still 
in one small volume Be 


vour company ts to he congratulated again 


for coming out with pertinent design data of 


\ this type” 


\ ; this is a history making publication and 

very much needed hy engineers in this work.” 
he Mallory Vibrator Data Book brings vou the 
results of eighteen years of specialized experience 
and research. It answers important questions on 


vibrator applications ... information is complete 


.cannot be duplicated! This beok 
isa must” for the library of anvone who designs 
or uses vibrator power supplies 


. original 


You can get your copy by ordering now. The price 
More Mallory Vibrators are used in original 


is only $1.00. Free to reeognized engineers and 
equipment than all other makes combined 


teachers when requested on your letterhead. 


Vibrators and Vibrapack* Power Supplies 


M 





SERVING INDUSTRY WITH 


P.R. MALLORY & CO. Inc. Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 











Resistance Welding Materials 


INDIANA sai 


P. R. MALLORY & 





CO., Inc., INDIANAPOLIS 6, 


s. Pat, Of 
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TUBES AT WORK 


Including INDUSTRIAL CONTROL 
Edited by VIN ZELUFF 


Two-Way Radio for Tractor Maintenance : via 
New Record Design .......... Pe. ; 126 
Surge-Testing Motor Windings..... 140 
Conversion of Aircraft Equipment..... ; ; eee 144 
Transmission-Line Fault Finders 148 Headquarters station of the tractor-repair 
a, : service 

Multi-Purpose British Radio Tube. ... 156 si i i fa iain acacia 
Well-Drilling Control .......... toe en eee soiiiee Seas ¥ 





wal conditions. On routine monthly 
we ss ervice checks of tractors on farms, 
Two-Way Radio for Tractor Maintenance » ‘Secibuek: tn-aedieiaadl ws tinea 
showing under the dashboard, 
he van is parked close to the 
tractor being serviced. This per- 


By F. R. BREWSTER 
McGraw-Hill World Ne 


yondon Bureau 





: sits Sgt ; —_ . mits the driver-operator to hear 
FARMERS in remote hill villages in solid to farmers in the county. 


oa : . P calls that come through from head- 
Lanarkshire, Scotland, can have To the road-licensing auth ies ‘ : g : 


help sent to them by radio if they one 14-hp van is DVD600, but to a late 
have trouble with their farm Ross and driver Bill Boyd, it is Coutrol Station 
machinery or if they suddenly need Ross Able (its sister vans are Ross Back at headquarters, ex-Wren 
new spare parts for their tractors. Baker, Ross Charlie, Ross Dog and Jessie Young moves counters about 
Livewire Lanark engineer Daniel Ross Easy). a map of Lanarkshire as the vans 
Ross has established his own radio Inside the vans a panel below 1 eport their whereabouts, and de- 
station and a system of two-way dashboard holds the two-switch con ides which van is nearest to the 
radiotelephony between his head- trols. Behind the driver’s seat & farmer who needs help. It is much 
quarters and a fleet of five vans case some elghteen hes \ the ume job Jessie did for Fleet 
with which he services several houses receiver and = transmitte \ Arm planes at Donnybristle 
hundred Ferguson tractors he has tange of the equipment varie during the war. 


Without the two-way radio equip- 
nent, a farmer might lose a whole 
ternoon of precious time before 
van could be contacted and sent to 
his rescue. With the chancy weather 
southern Scotland that wasted 
afternoon might be serious. 
“T reckon”, said Mr. Ross, “that 
I save a gallon of petrol a day on 
every van. But that’s not the im- 
portant thing. What matters is 
that help vets to the farmers 
quickly. We are selling a system 


f completely mechanized farming; 
‘s up to us to keep pace.” 

The radio telephones use ampli- 
de modulation and are designed 
by the Telecommunications Di- 
Vision of Pye Ltd.. Cambridge. The 
stem incorporates at headquar- 
ters a 12-watt transmitter, crystal- 
controlled to operate on a single 
frequency around 80° megacycles, 
ilotted to private users by the 
G.P.O nder international agree- 
ment, a vhf receiver and a vertical 
axial dipole aerial giving omni- 
irectional coverage. 





Parking the repair car on the farmer's field alongside the tractor allows the mechanic 
to tinker and hear calls from headquarters In each service van there is a 12- 
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HA\ HAME iat 


Chath also desi develops aud manufacturers Elec- 








tronic Equipment to exact customer specifications. Inquiries 





regarding this service are invited. 





C Fi 5 volts, 
age 10,000 


t 






LOOK FOR US AT THE IRE SHOW 
BOOTHS 120 and 121 








CHATHAM 2D21 THYRATRON 










\, A rugged half wave Mercury Vapor rectifier to 
withstand high peak inverse voltages. Heavy duty 








filament. Fil. 2.5 volts, 5.0 amp.... Peak inverse 
Inverse voltage | vol 100 ma anode voltage 10,000 volts, .25 ‘amp average 
average pl late current anode current. 
CHATHAM 5594 THYRATRON CHATHAM 1B3GT RECTIFIER 
Xenon filled thyratror I h nb ent High voltage vacuum rectifier for Television and 







lar applications. Low fil ament power permits 
cient operation from R.F. supply. Filament 1.25 
ture. Fil. 2.5 v 


oan 200 ma. . . . Inverse peak plate voltage 
5000 volts; anode 30,000 volts, 2 ma. average plate current, 17 ma. 


amps. peak maximum plate current. 


CHATHAM 884 THYRATRON CHATHAM 3B28 RECTIFIER 


temperatures simi 


auxiliary e 

















An Ar gon fil lled thyratr ru sweep ts) This rugged half wave Xenon filled rectifier will 

cuit voscillat r in cathode ray tube circuits. Sta ad operate in any position and throughout an am- 

oscillator. Heater 6.3 volts, 0.6 amp Peak for- +’ bient temperature range of —75° Cto +90°C Fil. © 

ward plate voltage 300 volts, 75 ma. average plate 2.5 volts, 5.0 amp.... Inverse peak anode voltage = 
i current. Fc 10,000 volts, 25 amp. average anode current. 


CHATHAM 1Z2 RECTIFIER 


“® J small bulb high voltage vacuum rectifier. Low 
» tube designed for cathode heating power and low dielectric losses 
2 @ g voltage 82 volts make tube suitable for radio oro supply 
range 1 to 2 mAdc j circuits. Fil. 1.5 volts, .290 amp....Inverse peak 

plate voltage 20,000 volts, 2 ma. average plate 
current, 10 ma. peak plate current. 











—operating cu 


CUSTOM BUILT 
ELECTRONIC EQUIPMENT 


CHATHAM specializes in the development, 
design, and construction of custom-built elec- 
tronic equipment to exactly meet customers’ 
requirements. Our capable staff of engineers 
will furnish prompt estimates or, if desired, will 
call to discuss your problem personally. Call 
or write today for complete information. 





@ Pulse life test equ 






built by CHATHA a ch Write today for the informative CHATHAM @ 5 Megawatts radar modu- 
receiver ty »5 under catalog. For free copy address requests on lator built by CHATHAM to 
pulse operating condition company letterhead — no obligation. right questnenedt sieneenas i 


CHATHAM ELECTRONICS - INC 


475 WASHINGTON STREET, NEWARK 2, NEW JERSEY 
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OTH ends of 
ray for 
juency induction-heating 
shows the setup employed 
A single-turn coil is mounted around the joint to be 
with energy from the 40-kilowatt Scientific Electric electronic gen- 
backgrour 
cone sufficiently to melt the glass in contact 


» provide 


+ 


is supplied to the inside of t 


the heating 


trated on the front cover, r 


retched 





THE FRONT COVER 


the conical metal shell of 16 and 19-inch cathode- 


television receivers can be sealed by high-fre 


ng equipment. The accompanying photograph 
in sealing the glass face to the metal shell. 
made and fed 
id. This heats the outer edge of the metal 
with it 
rotated throughout 
a uniform seal 


form the 
and 
To prevent the glass disk 


and 


assembly is the heating 


o the cone when the glass melts, air at low pressure 
he tube assembly. After removal from 
is cooled slowly 
of 
tation is also used but the molten joint 


he tube 


at room temperature 


neck the tube to the metal wall, as illus- 


glass 


and compressed a few times just 


of 


in 


as 


sblowing, without use air pressure 
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tal- 


and power-supply 


e di 





ontrolled transmitter, 


mounted 


contro'ling 


posl 


! 


ress 


comprising 


10n 


o-ta 


matching receiver, audio 
un 


gether in a shock-absorb 


quarter-wavelength tuned aerial of 


amplifier, flexible steel rod. 


it, mounted to 


1S 


cradle 





seat, and a con- The bill for the fixed station was 
the dash 


180 pounds; equipment for each of 


five-position the vans 140 pounds. License fee 


the radio and charged by the G.P.O. is 5 pounds 
volume control vear for each station, whether 
microphone tixed or mobile, plus an additional 


a moving-coil 


k 


switch, and a 5 pounds for the overall operation 


‘licenses have been granted. 





head- 


the 
quarters station and five vans, 35 
pounds ($140). 

Mr. Ross believes he is the first 


Total license fees for 


to 
equipment 


use two-way radiotelephone 


for directing tractor 


servicing operations. Licenses foi 
private commercial operation have 
been issued only during the past 18 
months two some 150 
About 
half of these users are public utility 
firms; the other half 
made up of car-hire operators and 


or years, 


are largely 


other commercial users. 


New Record Design 
SIMPLIFICATION of record-chanyet 
design is achieved by RCA Victor 
with the introduction of a new type 
of reco-d having a 1!-inch spindle 
hole. This permits the extremely 
fast changing mechanism to be built 
right into the center post. 
Construction of 62-inch 
is illustrated in the accom- 


the new 
record 
panying cross-section drawing. The 
overall diameter is 6 
but the thickness is not uniform; a 


inches 

















275 GROOVES ~ ints | ABEL AREA 
PER INCH ag 2 
omen 1 , — moose, 
Sonanaae vf. —— SE eeoemnal 
72 -0.075 
- 6% - 
Construction details of 45-rpm_ record 
collar is created around the label 
area, Which is thicker than the play- 
ing area. Thus an air space be- 


tween adjacent records in a stack is 
provided so that the playing sur- 
faces do not touch. 


An indentation is provided on the 


record where it touches the cente) 
post to fit the knives of the center- 
post changer mechanism. The 


records are formed of vinyl plastic 
and rotate at 45 rpm. At this speed, 
the maximum playing time is five 
The 
recommended needle tip radius is 
0.001 inch, groove width is 0.0025 
to 0.003 inch 
tracking weight is 5 grams. 


minutes and five seconds. 


and recommended 
The associated record player con- 


tains a 14-inch-wide red_ plastic 


topped center post which houses the 
continued on p 140 
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Visit Sperry booths 18-19-20 at the IRE Show 


© Cavity Frequency Meter 


@ Cress.Guide Directional Coupler 


1 
+ 


A 


sion measurements... 


@ Accurate, repeatable electrical measurements over 
a broad band of frequencies . . . modern radio engi- 
neers demand these characteristics in microwave test 
instruments. Precise electrical results call for precise 
mechanical tolerances. These fine mechanical toler- 
ances are an integral part of Sperry Microline, indus- 
try’s most complete line of microwave test and 
measuring instruments. 


@ Microwave measuring instruments require almost 
perfect geometrical forms maintained in metal. Sperry 
has developed processes to obtain these stress-free 
forms which assure instruments of the required a 
racy and durability. With Microline, research and 
development engineers can obtain reliable measure- 
ments which assure correct design results. 


w Sperry with its long experience and knowledge in 
microwave techniques has developed virtually every 
instrument essential to this phase of electronics. The 
Microline instruments shown here are only a few of 
the several hundred which are available. Our nearest 
district office will be glad to give you additional infor- 
mation on Microline instruments and how they apply 
to your individual requirements. 


Ki 
SPERRY GYROSCOPE COMPANY 


DIVISION OF THE SPERRY CORPORATION + GREAT NECK, NEW YORK 
WEW YORK - CLEVELAND - NEW ORLEANS + LOS ANGELES - SAN FRANCISCO + SEATTLE 


@ Detector Wave Meter 
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Coaxial Transistor 
High-Frequency Impedance Plotter 


Electronic Analog Comp:ater 
Pulse-Sinewave Convertér 
CBS Listener-Counter 
Rotating Probe Machine 
Survey of New Techniques 


Coaxial Transistor 
DEVELOPMENT of a semiconductor 
amplifier using two point contacts 
pressing against opposite sides of a 
germanium disk was announced by 
W. E. Kock and R. L. Wallace, Jr. 
of Bell Telephone Laboratories, Inc. 
at the AIEE Winter Convention in 
New York City. The germanium 
disk has a spherical depression 
ground and lapped into either or 
both faces to give a spacing of only 
a few thousandths of an inch be- 
tween coaxially mounted contacts. 
Amplification of the coaxial tran- 
sistor 
that 
ductor triode having both points on 
the germanium Ad- 
vantages of the new construction 
are improved mechanical stability 
of the points they rest in 
depressions, complete electrostatic 
shielding between the input and out- 
put circuits, and elimination of con- 
struction problems involved in plac- 
ing two spring contacts side by side 
within a few thousandths of an inch. 
Principle of operation is identical 
with that of the wedge-shaped 
transistor devised by J. N. Shive of 


compares favorably with 


of the conventional semicon- 


same face. 


since 


Standard Broadcast Radios as Nuclear Indicators. . 

















Direct-current amplifying characteristics of 

typical sample of new coaxial transistor. 

These curves compare moderately well 

with those of a unit having both points on 
the same side of the germanium 


Bell Laboratories, wherein ampli- 
fication is with contact 
points on opposite sides of a ger- 
manium wedge that is a few thous- 
andths of an inch thick at the loca- 
tion of the contacts. 


obtained 


The geometry 
of the wedge transistor is repro- 
duced in circularly symmetrical 
The 


process’ in 


form in the coaxial transistor. 
current amplification 
both cases is apparently occurring 
within the semiconductor and not 
at the surfaces. 

Since high polish of the active 
surfaces of 


germanium permits 





passage of higher currents before 
burnout occurs, the spherical de- 
pressions in the 20-mil-thick, 4-inch 
diameter germanium blank are lap- 
ped with diamond lapping com- 
pound and electropolished after ini- 
tial grinding. Where maximum cur- 
rent capacity is not required, the 
conventional procedure of etching 
and electrically the col- 
lector point by passing large cur- 


forming 


rents in the reverse direction yields 
Ampli- 
fier action occurs also with the de- 


quite satisfactory results. 


pression in only one face. 


High-Frequency 
Impedance Plotter 


By RicHaArRD C. 
CARL FE. DRUMHELLER 


Department of Phusies 
Ie ! torte 


sulvania 


RAYMOND and 


Cotean on 

A HIGH-FREQUENCY impedance- 
measuring system consisting of a 
circular slotted line that is scanned 
rapidly by a probe, an oscilloscope 
and a mechanical computer has 
been developed. It is fairly accurate 
for standing wave ratios less than 
4 to 1 and covers a range from 140 
to 1,200 me. For rapid surveys in 
which accuracy is not important at 
large standing wave ratios buf in 








which it is necessary to make many 


measurements, this equipment re- 


duces the labor. 
Basis of Operation 


To reduce the measurements to 
the magnitude and phase angle of 
the impedance being studied, the 
standing wave is presented on an 
oscilloscope and then transferred to 





Cutaway view of coaxial tr as d 








d for moderate quantity production. The germanium disk positioned between the con 


tact points has a depression on only one face here; grinding of both faces gives added mechanical stability 
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For the MEASUREMENT of 


Q, INDUCTANCE and CAPA 







Radio frequency circuit design often requires the ac- 
curate measurement of Q, inductance, and capacitance 
values. For this application, the 160-A Q-Meter has 
become the universal choice of 
engineers throughout the country. 


radio and electronic 


Each component part and assembly used in the manu- 
facture of this instrument is designed with the utmost 
care and exactness. Circuit tolerances are held to values 
attainable only in custom built instruments. 

Consider, for example, the @ tuning capacitor as- 
sembly of the 160-A Q-Meter, specially manufactured 
for maximum range, low loss, and minimum residual 
inductance. The ultimate design of this unit was reached 
only after months of intensive engineering research to 
produce the finest in performance, quality, and work- 
manship. 

This is but one of the many desirable features of the 
160-A Q-Meter which contribute to its outstanding ac- 
curacy and dependability. 

Be sure to include the 160-A Q-Meter in your new 
equipment plans for 1948. 


Write for Catalog 'F" 


BOONTON ‘RADIO 


BOONTON-NJ-U-S-A 


re Sf heeld Wl c 












The 


160-A Q-METER 
50 KC. to 75 MC. 


“a 





i yl 
Tl 


Shown above is the Q tuning capacitator assembly of the 160-A 
Q-Meter. Note the following design features of this unit— features 
which insure reliable, trouble-free operation. 

A. Parallel connection of dual rotor and stator assemblies minimizes 
internal inductance and resistance 

B. Spring silver fingers contact both sides of silver disc to provide 
low series resistance 

C. Three point pyrex ball stator suspension reduces losses and permits 
accurate stator aiignment. 

D. Four point panel mounting designed to produce maximum structural 
rigidity and capacitance stability 

E. Precision-cut brass spur gears and stainless steel shafts, mounted 
in oversize bearings, assure long, trouble-free service. 

F. Common stator mounting for main and vernier stator plates reduces 
loss and internal series resistance of vernier capacitor section 

G. Positive shaft stop protects main rotor assembly and gears against 
mechanical overload. 


SPECIFICATIONS 


Oscillator Frequency Range: 50 kc. to 75 mc. in 8 ranges. 
Oscillator Frequency Accuracy: + 1%, 50 ke.—50 me. 

3%, 50 me.—75 mec. 
Q Measurement Range: Directly calibrated in Q, 20-250. “Mul- 
tiply—Q—By" Meter calibrated at intervals from x1 to x2, and also 
at x2.5, extending Q range to 625. 
Q Measurement Accuracy: Approximately 5% for direct reading 
measurement, for frequencies up to 30 mc. Accuracy less at higher 
frequencies. 
Capacitance Calibration Range: Main capacitor section 30-450 mmf, 
accuracy 1% or 1 mmf whichever is greater. Vernier capacitor 
section +3 mmf, zero,—3 mmf, calibrated in 0.1 mmf steps. Ac- 
curacy *+0.1 mmf. 


DESIGNERS AND MANUFACTURERS OF THE Q METER - QX CHECKER: 
FREQUENCY MODULATED SIGNAL GENERATOR + BEAT FREQUENCY 
GENERATOR AND OTHER DIRECT READING INSTRUMENTS 


el 


Beer 


ad 
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FIG. 1 


Mechanical computer transfers position of minimum of standing wave ratio 


pattern traced on c-r tube to phase angle of unknown impedance on Smith chart 


a circular impedance chart by the 
Fig. 
1. The trace on the oscilloscope is 


cord-and-linkage computer of 


obtained as shown in Fig. 2, show- 
ing second portion of the computer. 

An oscillator circular 
slotted line through an impedance 
matcher. 


feeds a 


The slotted line is a sec- 
tion of a coaxial line formed in a 
circle of 


ll-inch mean diameter, 
made by turning grooves in two 


brass discs. The center conductor 
of copper wire is supported in a 
polystyrene ring milled to accept it 
and with a slot probe. At 


smoothly 


for the 


one end the line joins a 


terminating in a 
The end of 


straight section 


coaxial fitting other 





Measurement and computation of imped- 

ance at very high frequencies are simpli- 

fied with this mechanical plotter used with 
an oscilloscope 
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the line is brought through the back 
cover. Because the line is propor- 
tioned to have the same character- 
istic impedance 
with 


and diameter as 


the cable which it is used, 


tapers are unnecessary. 

This circular construction of the 
slotted line enables the probe to be 
The 


varying r-f current thus picked up 


moved continuously around it 


is fed through a detector to a bal- 
is flat from 30 
the frequency with which the 


anced amplifier that 
cps 
probe travels around the line) to 
about 100 eps to a 12-inch cathode- 
ray tube, which gives a useful swr 
The vertical 
amplifier must have sufficient sensi- 
tivity to produce full-scale detlec- 
tion with inputs of the order of 100 
microvolts. The 


plot 6 by & inches. 


linear cir- 


cuit is synchronized with the rotat- 


sweep 
ing probe. The trace on the ert is 
then the squared swr as a function 
of position along the line. This is 
the same information that would be 
obtained on a manually-operated 
slotted line, and the load impedance 
could be 
same computations. 
simpler to use a 


obtained from it by the 


However, it is 

mechanical com- 

puter. 
Phase Angle 


and Magnitude 


There are two computations 
These are performed by 
two motions for plotting a point on 


the impedance chart: 


necessary. 


1) a rotation 





of the chart corresponding to a 
measured line distance in half 
wavelengths and (2) a radial 


motion corresponding to a standing 
wave ratio. The first computation 
is accomplished by the mechanism 
of Fig. 1, the that of 
Fig. 2. 

The standing-wave pattern on the 


second by 


oscilloscope is adjusted to a refer- 
ence frame using the centering and 


gain controls. When the detector 
probe passes through the short 
space in the circular line between 


the 


there is no signal, thus a zero refer- 


input and output connectors, 
ence is established as shown in the 
lower left-hand corner of the oscil- 
loscope (Fig. 1) to which the refer 
To deter- 
rotation of the 
impedance chart, the distance from 
the unknown impedance to the cur- 


ence frame is positioned 


mine the angle of 














Mi N i 
“ are DANCE 
aM M n 
. r a i 
oe RAM ’ wa A 
Max, op} . 
mm 
6 
}cAM 
< 
+ = 
FIG. 2--Standing wave ratio, obtained 


from circular slotted line, is displayed on 
oscilloscope, then transferred to impedance 
chart to give value of unknown impedance 
rent-minimum shown on the oscillo- 
scope must be found. If a connect- 
the un- 
slotted 
must be 
the A 
the 
equivalent 


ing cable is used between 


known impedance and the 


line, its electrical length 


considered. This is done by 


scale, which is calibrated at 
oscilloscope in terms of 
The elements 


of the dividing lever are then set to 


length of the cable 


the proper positions on their scales, 


one for operating frequency, the 
other for the relative velocity on 
the wave in the slotted line. The 


lever is then moved so that the ver- 
tical cursor intersects the swr pat- 
tern at its With the 


proper di- 


minimum. 
computer built to the 
mensions for the particular param- 
aters used in the setup (velocity of 
propagation in the slotted line, cir- 
cumference of chart driving drum 
and so forth), the chart is rotated 
to show the proper phase angle. 
The magnitude of the unknown 


continued on p 166 
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Varglas Permafil Tubing 
excels oleoresinous and other 
synthetic coated tubing in 
several important performance 
characteristics. Outstanding 
among these are: 





CB roucuness 7 ®) HEAT AGING 
; Remains pliable even after severe flex- gy Withstands more than 2,000 hours at 
ng, This now tubing can be twisted BOM! 105 te 110" C, 1,000 hours ot 125°C. and 
tric value (7,000 volts). Hs extensive periods at 150° C. 
a 
BEEBE ERB REER EB BERB BERBER EERE EE SB 
ye a | 
GQ) SOLVENT RESISTANCE BAKING 
Is relatively immune to alcohol. Pe- s | Can be after-treated in baking and 
troleum and aromatic hydrocarbons have varnishing operations—reacts better than 
only slight effect after long exposure. a most oleoresinous materials. 


© AVAILABLE IN COILS 


—in standard colors and wide range of sizes. Meets or ex- 
ceeds all requirements of A.S.T.M. specifications. 


Send for FREE SAMPLE and complete data. 
es Se Gee ee Se OO UR ARR 


‘ CORP OR ATI ON 1 VARFLEX Corporation, 308 Jay St., Rome, N. Y. 


Please send me full information as well as a free sample of your new 












Varglas Tubing impregnated with G.E. Permafil. | am particularly interested 

Makers of ' Gen GUIS GUIONED FOR. «5. ons csc ccccsccccecstccseess Veutcackewaaea 

Electrical Insulating j GG i va cocndsvdetwmedgenshadacuewesducaceedbeusheoesenene Gael eeaumeneees 

Tubing and Sleeving I. gin ccs cnticnceceesctddecceccendacacecntuceceseussacenseouceeus 
r PRakicnsecentodedsacavasends 

M6 6iendccuncncdsdsaeadanked Zone I a cn viva dccnnccenees 
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NEW PRODUCTS 


Edited by A. A. McKENZIE 


New Record Player 
RADIO CORP. OF 
N. J. A new 
ing at 45 
inches in 


AMERICA, 


amden, 


record player operat- 


rpm cords 6 


Iises re 





diameter that play for 


A re ord 


per inch with 


approximately 5 minutes 


has 275 


grooves 





; " : 
new line of steatite-ne Y 
pression type terminalis desipned 


in hermetically sealed trar 


for use 


and 


formers capacitors and otner 
electronic equipment Whe. 
tively high voltages are 





Vicromicroammeter 
MILLIVAC INSTRUMENTS, Box 
New Haven, Co 
d-c micromicroammeter mm prise 
model M\ 


shunt 


width varying between 0.0925 and 
0.003 inch. The 


with a 1-mil tip tracks at 





£ needle 
5 mi'li- 


play 


the type 


‘ams ‘essure. Owing to the eg 
sds zscesd eel teases —_ pesmi (ef box. Current meas- 
f 


geometry ol 
effective 


the discs, a simple but 








changer is possible 


Slotted Line 





HEWLETT-PACKARD Co., 395 Page 
Mill Road, Palo Alto, Calif. Type 
805A slotted line substitutes two 
parailel planes and a rigid central 
circular conductor for the conven- 
tional coaxial arrangement. Slot 
irements in. the inge rom 10 
micromicroamperes and 10 amperes 
opening is less than 0.001 inch, are possible. Time constant is 0.3 
keeping leakage low. Residual vswr second, resulting in practically in- 
can be held to less than 1.04. Fre-  Stantaneous rei s. Details are 





for the new slotted given in bulletin IT-121 


j 


and charac- 


quency range 
line is 500 to 4,000 me 
teristic impedan e is 50 ohms : 

Pantograph Engraver 

Mico INSTRUMENT Co., 80 Trow- 
: re 38, Mass. 


Type 255 pauntograpl eng 


Hermetic Bushings ; ; 
: bridge St., Cambi 





LUNDEY ASSOCIATES Main St 


Waltham, 


694 aving 
Mass., has available a machine can ve used to make small 
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dies and molds for plastics, rubber, 
ass, die castings, and templates. 


Three-dimensional milling is ac- 
complished by tracing the shape of 
un enlarged master with the stylus. 
\ mic 


ate in 


rometer depth control gradu- 
thousandtns of an inch of 


feed, has a range of 0.25 in. 


Ultrasonic Generators 


CENTRAL SCIENTIFIC Co., 1700 Irv- 
in Park Road, Chicago, Ill. Two 
new ultrasonic generators are now 








and labora- 
U-300 Ultrason 
elivers 300 watts of sound energy 
Model 100 delivers 
operate at 450 ke. 


research 


tory work Type 


an oil bath. 
6 watts Both 


Polystethoscope 


C. CURIE, 2 Idrac, Toulouse 
Hte-Gne), France. The electronic 
illustrated permits a 
students to listen simul- 
to the auscultation of a 


rue 


stethos ope 
yro ip of 


taneously 


AM pa 
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Developed for the Thermionics Branch 
of Evans Signa! Laboratory 






ert 


8 oro 








~ RAYTHEON — 


SUBMINIATURE TUBES 





This chart gives you at a glance the characteristics of rep Raytheon 









Type No 





HEATER CATHODE TYPES ” “ Mo oir 
K5704 

esvaa Ce 4 4 22.0 
KS7 aa 2 1290 3.8 22.0 


FILAMENT TYPES 













RAYTHEON MANUFACTURING COMPANY 
SPECIAL TUBE SECTION 
Newton 58, Massachusetts 


RADIO RECEIVING TUBES - SUBMINIATURE TUBES » SPECIAL PURPOSE TUBES - MICROWAVE TUBES Pregd//once Pleo 
~ * 
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sickness without additional discom- 
fort to the patient. The device has 
been in use by groups of about ten 
students, but 


many more could be 


served by the same amplifien 


Special I-F 

HAMMARLUND MANUFACTURING CO., 
160 West 34th St., New York 1, 
N. Y. Type SS-50 is a double per- 





meability tuned i-f transformer foi 
use in the region of 50 ke. A single 
i-f stage using two of 
formers vives attenuations ranging 
from 6 db at 0.8-ke bandwidth down 


to 60 db at 





- j ‘ 
».0-K anawldtt! 


New 


GENERAI 


Television Tube 


ELECTRIC CO., Svracuse, 


N. Y. A new television picture tube 
with a diameter of &! inches | 
give a fifty-percent increase in p 
ture size to small set owners att 





appreciable extra cost. A metal 
type using magnetic focusing and 
deflection, the new tube will vet into 


1949 


will be avallable soon 


production during Samples 


Dual-Channel Oscilloscope 
ELECTRONIC TUBI 
Mermaid Lane, Ph 
Model H-2GT¢ 


laboratory 


1200 East 


iladelphia 18, Pa. 


CORP., 


oscilloscope is i 


Instrument for register- 


ing two separate phenomena rany 
ing from d-c to 1 mepacvele To 
provide greatest flexibility, the de- 


designed as 


flection amplifiers are 
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removable units. Tube furnished is 
the dual-gun 5SP1, although type 
5SP11 - for 


tions can be substituted. 


photographic applica- 


Signal Generator 


AIRCRAFT RADIO. CORP., Boonton, 
N. J. Type H-12 signal venerator 
covers the frequency range from 
900 to 2100 meyacycles. It can be 





operated as a calibrated 


continuous-wave r-f energy or as 


amplitude pulsed r-f source. t 
is the commercial equivalent of the 


PS-419 U 


miitars illustrated 


Educational Broadeasting 


RADIO ENGINEERING LABORATORIES, 
39-54 36th St., Long Island City, 
N.Y. Model 706 10-watt transmit- 
ter using the Serrasoid modulatot 





source of 


can be used on any single frequency 
in the 
ployed as a driver for high-power 
stages. 


f-m broadcast band, or em- 


It has been particularly de- 
signed for broadcasting by schools 
and colleges within a limited serv- 
ive area. Total weight is 90 pounds 


and cost is $1,595. 


Matching Transformer 
THE WORKSHOP ASSOCIATES, 
66 Needham St., 
lands, Mass. 


INC., 
High- 
The T-72 broad-band 
impedance-matching transformer is 


Newton 


designed for use at frequencies of 





50 to 225 me. It consists of an r-f 


transformer with a specially de- 
signed polyiron core, mounted in a 
small aluminum container. At one 


end is mounted a standard minia- 
attachment to 
coaxial line. 
Out of the side a 6-inch piece of 
300-ohm 


ture connector for 


72-ohm unbalanced 


balanced line is provided. 
Microwave Signal Generator 

POLYTECHNIC RESEARCH 
VELOPMENT CO., IN¢ 
St., Brooklyn 1, N. ¥ 


microwave signal yenerator cover- 


AND DE- 
202 Tillary 


A broadband 


ing the frequency range from 4,200 
to 10,300 me includes a direct read- 
ing frequency meter and a variable 
atten 


lator calibrated directly in db 


below 1 milliwatt Provision is 


Trt 


eae toe 





(Continued on p 191) 
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Plans for the expansion of these 














ecco the Karp story is this: 


We're a group of sheet metal fabrication specialists We have the very latest in air filtered painting and 
with almost 25 years’ experience in our craft. finishing facilities. 

We believe we have some of the most ingenious men We are geared to produce —at the right cost for its 
in the industry—especially in our engineering depart- specifications — anything from a simple box or chassis 


ment and among our skilled craftsmen. to the largest studio broadcasting apparatus housings 


—and in any quantity. 
We have 70,000 square feet of ultra-modern plant, 


with every up-to-date aid in the way of tools and In short, we're at your service for sheet metal fabrica- 


machinery. tion at its best. And we mean service! 


Visit Our Exhibit, Booths 49-50 at the I. R. E. Show 


KARP METAL PRODUCTS CO., INC. 


215-63rd STREET, BROOKLYN 20, NEW YORK 
vifhsmen tn Sheel. lelal 
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NEWS OF THE INDUSTRY 


Edited by WILLIAM P. O'BRIEN 


East-Midwest Television Network Opened 


A COAXIAL cable link between Phila- 
delphia and Cleveland via Pitts- 
burgh was placed in operation Jan. 
12, 1949 to unite the Bell System 
eastern and midwestern 
networks. 
now 


television 
network 
where one- 
fourth of the nation’s population 
lives. It extends over 2,100 miles, 
of which 1,740 route miles are coax- 
ial cable and 370 


The combined 


covers an area 


route miles 
radio relay. Cities now served by 
cable are New York, Philadelphia, 
Ba'timore, Washington, Richmond, 
Pittsburgh, Cleveland, Buffalo, To- 
ledo, Chicago and St. Louis. Radio 
relay is used between New York and 


are 


Boston, Toledo and Detroit, and 
Chicago and Milwaukee. 
The Bell System network now 


uses 540 booster amplifiers along 
the cable to maintain the energy of 
the television signal as it travels 
from city to city. Some 250 addi- 
tional amplifying the 
television terminals in telephone 
buildings in each city on the net- 
work are used to put the broadcast- 


devices in 


ers’ programs on the channels. 


In addition to intercity television 


facilities the Bell System, through 
its associated companies, also pro- 
vides with 
channels between local pickup points 
and their studios, 


broadcasters television 


between the stu- 
dios and the broadcasting transmit- 
ters and and 


between the studios 


their networks. 





Worker makes a splice on a section of the 
coax cable between Pittsburgh and Cleve- 
land, part of the link joining the Bell Sys- 
tem’s eastern and midwestern television 
networks. Splices are made in a temporary 
pit dug into the ground to the level at 
which the cable is placed by the plow 





Plans for the expansion of these 
networks depend on 
ment of the 


the develop- 
television industry. 
More television channels, both radio 
relay and coaxial cable, are planned 
along the existing main routes of 
the Bell System television networks 
and extension will also be provided 
from the present networks to addi- 


t 


tional cities. 


New Advances in 
Printed Circuits 


THE PROCEEDINGS of the Printed 
Circuit Symposium held last Octo- 
ber by the Aeronautical Board’s Air- 
craft Radio Com- 
mittee, under the supervision of the 
National 
have been published in 
hooklet “New Ad- 
vances in Printed Circuits.” This 
NBS Miscellaneous Publication M 
192 is available from the Superin- 
tendent of Documents, U. S. Gov- 
ernment Printing Office, Washing- 
ton 25, D.C., at 40 cents 


copy. 


and Electronics 


Bureau of Standards, 
a 73-page 


designated as 


cash only ) 
per 

Topics covered, as presented by 
representatives of industry 
government laboratories, include 
the status of printed circuits; 
conductive’ silver preparations; 
printed resistors; trends in military 
communication; vitreous-enamel di- 
printed electronic 


and 


electric products ; 





A 27-ton giant cable plow rolls along the route of the expanding network. Just behind the plow. the cable may be seen entering the 
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slotted plowshare 
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“93 MC- 


LAVOIE LABORATORIES offer you a unique 
service in that we specialize in the development, 
design and production of U.H.F. equipment. 
Our Engineering Department as well as our 
shops and shop methods, are geared to U.H.F. 
production, assuring CORRECT design, PRECI- 
SION work and LOW UNIT cost. 

We are prepared to collaborate on every phase 
of U.H.F. work—in the confidential development 
of new ideas or the re-design of old products. 
A few, typical, completely-developed LAVOIE 
products are listed at the right. 

If you will address us on your letterhead, we 
shall be glad to send you a resume of LAVOIE 
U.H. F. facilities. 


VISIT US AT 
BOOTHS 


87 AND 88 
RADIO ENGINEERING SHOW 


RADIO ENGINEERS AND MANUFACTURERS 
MORGANVILLE. N. J. 


Specialists in the Development and Manufacture of UHF Equipment 
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components on 
other 


vlass, plastic and 
nonconductors; imprinted 
circuit inlays; spraying techniques: 
mechanization of electrical wiring: 
die-stamped wiring; typical com- 
mercial applications. The booklet 
also summarizes the present status 
of this art and includes discussions 
of technical questions raised at the 
symposium. 


IRE Convention Program 
TWENTY-SEVEN | technical 
and six symposia will be featured 
at the 1949 convention of the IRE 
at the Hotel Commodore and Grand 
Central Palace, New York City, 
March 7 to 10. A total of 143 pa- 


pers will be delivered at the ses- 


sessions 


sions, on 
tually the 


art; symposia will 


subjects embracing vir- 
entire radio-electronic 
cover) nuclear 
science, network theory, electroni 
computers, radio aids to navigation, 


No 


SeSSLONS will run 


semiconductors and marketing 
more than five | 
concurrently. 
On March 8, b. E. 
past-president of the 


Shackelford, 
IRE, will be 
toastmaster at the president's lunch 
eon to introduce incoming 


presi- 








MARCH 7-10: 


IRE Annual Con- 


vention, Hotel Commodore 
and Grand Central Palace, 
New York City. 

MakcH 28-29: Third Annual 
Meeting, Armed Forces 
Communications Association, 
Shoreham Hotel and Naval 


installations, 
B.S. 


Washington, 


APRIL 4-8: 
annual Convention, 


Statler, New York. 


SMPE 65th Semi- 


Hotel 


APRIL 6-12: 27th Annual Con 
vention of the National Asso- 
ciation of Broadcasters, Ste 
vens Hotel, Chicago, Ill. 


APRIL 11-12: AIEE Conference 
on the Industrial Application 
of Electron Tubes, Statler 


Hotel, Buffalo, N. Y. 





MEETINGS 


APRIL 25-27: Fourth Annual 
Spring Meeting of the RMA 
and IRE, Benjamin Franklin 
Hotel, Philadelphia, Pa. 

May 2-4: URSI-IRE — Joint 
Meeting, National Bureau of 
Standards, Washington, D.C. 


May 12-13: 


Spring 


Fourth Annual 
Meeting of the In 
strument Society of America, 
Royal York Hotel, 


Canada. 


Toronto, 


May 16-20: Radio Parts Indus 
try Trade Show and RMA 
Silver Anniversary Conven- 
tion, Hotel Stevens, Chicago, 


Ill. 


JUNE 20-24: AIEE Summer 
General Meeting, New Ocean 
House, Swampscott, Mass. 








dent Stuart L. Bailey. Toastmaster 


at the annual banquet on March 9 
will be Raymond F. Guy of NBC. 


Technical program is as follows: 


Monday P.M 


Mareh 7 








COLLS PRESENT TRANSPORT PROBLEM 
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Two giant coils. one weighing 92 and the other 97 tons 

Seatrain New Jersey for shipment to New Orleans, La. 

Navy Yard for the cyclotron at the Carnegie Institute of Technology, Saxonburg, Pa. (about 

375 mi. from N.Y.C.), the coils were too large to go by rail or highway and had to be 

shipped coastwise to New Orleans. and thence by river to Pittsburgh, Pa.. a short highway 
haul to Saxonburg. The coastal route is about 3,000 miles 
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are made secure aboard the 
Built at the Brooklyn (N. Y.) 


Tuesday AML. Muareh & 
Ntiter t i 
Antenna Systen ww Mult annel Me 


continued on p 226 
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1D21/SN4 


ee 


(Triggertube) 





Pert 
Kins STROBOTRON itS made by cyINANIA 


f hones just one source of supply for the 

the 
motion of reciprocating or rotating machinery 
—Svivania Electric! 


Strobotrons you need for “freezing” 


Sy Ivania Strobotrons 8S A-309 and R1350 pro- 
duce high-intensity. bluish-white light: pulses 
_ are ideal for applications where true -color 
Viewing is essential. The R4350 flashes at rates 


TRIGGERTUBE TYPE OAS provides a 
convenient means of triggering the SA-309, 
R4350 or ID21 SN4 from current sources of 
very low value. The OAS may also be used 
for electronic relay and switching applica- 
tions as well as for other regular Strobotron 


purposes. 


r 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
i 
1 
| 
I 
I 
I 
New York 18,.N. ¥. u 





ELECTRONIC DEVICES; RADIO TUBES: CATHODE RAY TUBES; PHOTOLAMPS: FLUORESCENT 
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up to 15 per second: the SA-309, up to 100 
per second. 
Type LD21/SN1 provides a source of neon-red 
light. at frequencies up to2 10 flashes per second, 
Typical applications of Sylvania Strobotrons 
include: automotive timing: wheel balancing: 
adjustment of packaging machinery: regulation 


of high-speed multi-color printing presses. 


VAIL THE COUPON FOR BULLETINS 


A EE A SS a eae 


Sylvania Electric Products Inc. 
Electronics Division, Dept. E-2903 
500 Fifth Avenue, New York 18, N. Y. 
Gentlemen: 
Please send me descriptive bulletins on Sylvania Strobotrons 
and Triggertubes. 
I am also interested in receiving literature covering applica- 
tions of your other products in the fields of: 
Communications and Industrial Electronics 
Radioactivity 







Radar and Microwaves 
Name 

Position 

Company 


Street Address 








City Zone + State 
i a a a Nl a 









3 2 ere wi A ‘ 48 | : “ 
LAMPS, FIXTURES, WIRING DEVICES: ELECTRIC LIGHT BULBS. 
Rh Se a ad ey eli Se a ea : 
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TUBES AT WORK 


(continued from p 126) 





Simplified record changer for the new 
records 


fast-drop mechanism. Its eight- 
record capacity allows about 42 
minutes of total playing time. 





ive te nce 
eciol ow-tolere 
— srability of Surge-Testing Motor 
ith higher aes Windings 
esistance ws ications IT IS COMMON KNOWLEDGE that 
h voltag® opP voltage distribution in motor wind- 
Fo hig pridge and ings may change with frequency, 
red (for rc, orks) and that the voltage distribution 
weer dg netw produced by a complex surge (as 
_ \es for might occur in service) will be non- 
ounting sty linear. Therefore, it is necessary 
ee" 


that the voltages used in testing 

motor windings for voltage break- 

down should be of the same com- 
plex nature. 

It is further known that the 

| breakdown time depends on the 

Latest Data on your copy | waveshape of the voltage being ap- 


plied. A sine wave, for instance, 


/ will cause more rapid breakdown 

SHALLC ROSS today: than a voltage of the same peak 
AKRA-OHM RESISTORS amplitude and frequency in the 
to meet JAN Specifications | the time during which the voltage 





form of recurring pulses, because 

} exceeds a certain value will be 
greater in the case of the broader 
sinusoidal waveshape. 


The new Shallcross Engineering Bulletin R-3 brings you complete 
mechanical and electrical data on close tolerance resistors that 
meet joint Army, Navy and Air Force Specifications—also suitable Th h ic di 2 as 
» ape » dieors 
for practically any industrial application. A copy will gladly be | 1e schematic diagram in Fig. 1 
sent on request | shows a means for subjecting 
motor windings to tests with these 
facts considered. The power-fre- 
quency trigger circuit initiates the 
horizontal sweep of the scope and 


Sha Icross | starts the thyratron conducting. 
h | t Capacitor C, which has _ been 
t e on 4 comp ere charged through V, on the previous 


ha'f cvcle, discharges through the 
thyratron into the reversing switch 





| SHALLCROSS MANUFACTURING COMPANY Dept. £-39 Collingdale, Penna. 


precision resistor line! 
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outstanding advantage offered stasis: “iain Niialaaa 
in Highest UTTETITAY Potentiometer @ vei cap -qoreages. Aiea 
GIBES — anne 
MICROPOT 
GUARANTEES 





Permanent Operational Accuracy. 


---and only the 


WICK OP OT 


has it! 





Result of 
“INTEGRAL 
MOLDING” 
process... 





ENGINEERING 


ic] ae 
MM stow exuisirs fe 1] 
’ a wz 
VISIT 

US 





MARCH 7 to 10 


Resistance element and terminals 


are one integral part of housing 





4 
nt 





Write Today! 
For engineering 
specifications and 
complete detail 
folder. Submit 
any problems to 
our engineering 
staff for recom- 
mendations. 
Units for imme- 
diate shipment. 
— 1,000 to 30,000 
ohm range. Spe- 
cial resistance 
values made to 


order. 


ELECTRONICS — March, 1949 


@ Resistance output is directly 
proportional to shaft rota- 
tation through a full 3,600 
degrees within +0.1°,: this 
linearity is carried right to 


the counter clockwise stop. 
In the Gibbs MICROPOT 
such results are obtained 
by precision manufacturing 
and methods. 

@Precision ground, stainless 
steel, double thread, lead 
serew guides the rotating 
contact, guarantees smooth 
action, low uniform torque 


and accurate settings — per- 
manently. 

@ Kotor assembly, supported 
on two bearings, assures 
long life and low torque. 

@Ends of resistance element 
soldered to terminals before 
molding. 

@ Anti backlash spring in con- 
tact guide—assures you pos- 
itive setting and resetting. 

@the 4314" length of resis- 
tance clement gives you a 
finer resolution. 


DEPT. 31 GIBBS Division 


THE GEORGE W. BORG CORPORATION 


Delavan e Wisconsin 
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THE STORY OF 


GaMEZ 


SEISMIC 
EQUIPMENT 
and OIL 
PROSPECTING 










The Century Geophysical 
Corporation of Tulsa, Okla., 
is a prominent manufacturer 
of seismic equipment for oil 
prospecting. 

With Century equipment 
Geophysicists and Geologists 
determine the general loca- 
tion of new oil fields by 
charting fault patterns, salt 
domes, and deep seated lime- 
stone beds, all of which is 
done on a principle of echo. 

These techniques require 
extreme accuracy so that 
comparison of soundings 
will reveal slight contour 
changes at depths of up to 
three miles. 

That ADC was selected by 
Century to manufacture trans- 
formers and inductors for 
their special electronic com- 
ponents is another evidence 
that “Audio Develops the 
Finest.” 








reer waI,” . ; 
They Discover Oil with Aid 
of LADG Transformers 


HOW ADC TRANSFORMERS 
HELP DISCOVER OIL... 


Heart of the geophysical unit 
for detecting oil deposits is 
the seismic equipment in the 
recording truck. Century 
called on ADC to work out 
the complicated specifica- 
tions on transformers and 
inductors for seismograph 
amplifier, etc., to obtain the 
extreme accuracy, durability 
and dependability they 
require. 





(ADO) tudo DEVELOPMENT CO 
hudio Develops the Finest 





2847 13th AVE. SOUTH - MINNEAPOLIS 7, MINN. 
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TUBES AT WORK 


continued 


Which directs the current surge 
first through the unit being tested 
and then through a standard. So, 
two traces will appear on the 
screen of the cathode-ray tube, and 
if they both coincide, the unit be- 
ing tested is similar in every re- 
spect to the standard used for 
comparison, 

Experience in using this set-up 
reveals that different patterns on 
the scope indicate different faults 
in the winding, but that similar 
faults give similar patterns. 

Many different types of motor 
windings are in use. Each of these 
has its own characteristic imped- 
ance and therefore voltage distri- 
bution. So in order to use this 
testing equipment intelligently, a 
preliminary analysis of the surge 












SWEEP AND 
TRIGGER CRT 
CIRCUITS = —s 
[sevecror swircyl I 
uc ~ 
o ; TO. s4 
ry ¥ \  |AUXILIARY +4 
re) SIRGUIT 
° TEST - 
o Vv, Teor 
3 






L 3 R 
1s _ 
| RUN START 
= syYNCHRONOUS : conmnail 
REVERSING SWITCH + STANDARD 


STATOR = 











FIG. 1—-Schematic diagram for motor wind- 
ing fault finder 


must be made to see if it is of the 
type desired. 

This test idea is not limited to 
motor windings. Such a device has 
been used to find weak spots in the 
insulation of small transformers 
and reactors and led to their cor- 
rection. 

For use in locating winding 
faults, a few pieces of auxiliary 
equipment must be used with the 
winding tester. Pickup coils are 
placed near the sections of the 
winding in which the short ap- 
pears. By amplifying the induced 
voltage and observing the wave- 
shape on the insulation tester 
scope, the section containing the 
short will immediately become 
obvious. 

With an experienced operator, 
faults and their locations may 
quickly and easily be found with 
this device. Marion C. Halleck of 
General Electric’s Fort Wayne 
Works Laboratory is responsible 
for the development of this equip- 
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G-E Permanent Magnet 
SUB-ASSEMBLIES 


Here's a new product which may fower 
your permanent magnet costs. Permanent 
gnet p . blies are spe- 
cially designed to your specifications— 
ready for i diate i lation in your 
final product. All permanent magnets are 
mounted for maximum efficiency. And, 
assembly and calibration operations are 
pletely eliminated at your plant. For 
your free copy of General Electric's new 
bulletin on G-E Permanent Magnet Sub- 
assemblies mail the coupon shown below. 

















YOU GET QUALITY PLUS ENGINEERING SERVICE 
with 
PERMANENT 
MAGNETS 






THE MAGNET THAT. 


card Yo ur frome 


Here’s a magnet that’s simple in design yet is the heart of Penn 
room thermostats. ... thermostats which anticipate heat requirements 
before temperature changes. The Sintered Alnico 2 permanent magnet 
Snap-acting contact mechanism responds almost instantly to tem- 
perature variations. 

This application is an excellent example of cost-saving by using 
stocked G-E permanent magnets. Since the magnet is stocked there 
are no special tool charges. And orders for stocked magnets are filled 
quickly, eliminating costly production slow-downs to you. 

Perhaps a standard listed magnet can be used in your applications. 
And if a standard G-E permanent magnet will not meet your require- 
ments, our engineers will be glad to design one specially for you. 
Remember, too, that General Electric manufactures all grades of cast 
and sintered Alnico as well as special magnet alloys. 

CHEMICAL DEPARTMENT, SECTION 14-3 

GENERAL ELECTRIC COMPANY 

PITTSFIELD, MASS, 

Please send me: ( ) Bulletin, CDM-2A, ( ) Bulletin, CDM-16, 


“G-E PERMANENT “G-E PERMANENT 
MAGNET CAT- MAGNET SUB-AS- 
ALOG” SEMBLIFS” 

Name 

Company ____ 

| een tT te 

fe eee ae ee ef 

' Ge iS State 


GENERAL GQ ELECTRIC 
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WARD LEONARD 


RESISTORS 


as 
many 
resistor 
problems 





because Ward Leonard has that 
many types of resistors in stock 


You can get immediate delivery on Ward Leonard 
Vitrohm wire-wound resistors—both adjustable and 
fixed--in watt ratings from 5 to 200 and resistance 
values from 1 to 150,000 ohms. 

Resistive element embedded in Ward Leonard’s ex- 
clusive crazeless vitreous enamel, gives these resistors 
consistent accuracy and stability even under the most 
prolonged adverse operating conditions. 

Write for Resistor Catalog D130. Ward Leonard 
Electric Co., 31 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


| a Ee OA 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 
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TUBES AT WORK (continued) 


ment which has been used exten- 
sively for surge testing many types 


of \ indings 


Conversion of Aircraft 
Equipment 
By JOSEPH ALBIN 
Ne Yorh \ ) 

WEIGHT-SAVING is an important 
factor to an airline when it decides 
to rework surplus or other equip- 
ment. Another factor to be consid- 
ered is fitting the reworked equip- 
ment mechanically and circuit- 
Wise to operate along with existing 
instruments and wiring. Thus the 
possible economy achieved by con- 





FIG. 1—More frequencies and an easier 
reading front panel are provided by con- 
version changes 


version needs to be considered in 
conjunction with these other fact- 
ors. 

Solving such problems leads to 
certain interesting reworking oper- 
ations. Some of these that have 
been done in the radio overhaul 
shop of American Airlines at La 
Guardia Field will be described. 

In Fig. 1, a mechanic is shown 
making modifications to a crystal 
selector panel used in ARC/1 vhf 
aircraft equipment. This relay 
unit is the frequency control unit of 
a glide path receiver, part of the 
instrument landing (blind landing) 
system used in all American Air- 
lines aircraft. The purpose of the 
rework is to increase the number 
of frequencies availab'e in the re- 
ceiver by adding four relays to have 
a total of ten. The mechanic is 
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MAKES HISTORY 
P| { | | ¢ O IN TELEVISION 


TEST EQUIPMENT 


/, m9 
Saas paatiaiiaee: 


e a/ 

Fy ¢ \) he 
AA ‘e/ fas, 
P9727 o%) ee —— 
* +2 ~ a 
ree naen ae 
aa 72 AAS i, 

<A, OA a a, 
yea 
sage ae AAA 


For the Radio and Televi- @ 
sion Serviceman — for the 
Experimenter — for them 
Amateur — for the Radio: 
Electronics Engineer. 


tues ted, Sr eta 





PHILCO 7008 VISUAL ALIGNMENT GENERATOR 


The only completely self-contained and moderately priced instrument for aligning television and 
FM receivers. Includes 5 different signal generators with their associated controls; a complete 
oscilloscope with centering, gain, focus, intensity, phasing and blanking controls, and power 
supplies; separate RF probe for measurements of sensitive high frequency circuits. Removable 
crosshatch screen for ultra-short 3'’ cathode-ray tube. Compartment for cables and RF probe. 


PHILCO TEST EQUIPMENT SERVES MANY 
WRITE FOR TECHNICAL LITERATURE INDUSTRIAL & COMMUNICATIONS NEEDS 
Philco Corporation, Philadelphia 34, Pa. Today’s wide use of electronic devices in industrial plants, 
gigs Sega laboratories and communications services requires new 


= hi i i ne ; 
No. 7006 Philco Visual Alignment precision instruments for radio measurements, in compact, 


Generator ; 2 . 
. a wr portable, inexpensive form. Here, Philco has long been a 
wae Philco Electronic Circuit leader— providing equipment for radio’s best informed group 
aster 


of service technicians, the 25,000 members of Philco 
No. 7070 Philco RF Signal Generator 


Service. For fast, accurate work experience-wise servicemen 
No. 5072 Philco Crosshatch Generator 


choose Philco Test Equipment. Know the reasons why 
f | No. 7030 Philco Dynamic Tester Philco is preferred, by writing for technical literature. 
; | No. 7019 Philco Junior Scope 


PHILCO CORPORATION «© Philadelphia 34, Pa. 
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In the field of electronics and the electrical 
goods industry, MOSINEE stands for paper-base 
processing materials with scientifically 
controlled chemical and physical properties, high 
quality standards and dependable uniformity... 
with good dielectric strength, high tensile or tear 
strength; proper softness or stiffness; 
creped with controlled stretch or flexibility; specified 
pH for maximum-minimum acidity or 
alkalinity; accurate caliper, density, liquid repellency 
or absorbency . . . or other technical 
characteristics vital to your quality standards and 


production requirements. 


MOSINEE PAPER MILLS COMPANY * MOSINEE, WIS. 


“Essential Paper Manufachuers ti 
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TUBES AT WORK (continued) 


FIG. 2—-Popular on the two-meter amateur 

band, the SCR 522 has been adapted by 

American Airlines as a ground station 
receiver 


shown handling the original panel 
containing the relays and asso- 
ciated components. 

On the left of the illustration is 
another example of rework on a con- 
trol panel, comprising a change in 
type of switches and type of indi- 
cator. In place of engraved num- 
bers to show all channels at once a 
knob having a window is used. This 
change permits. the number of 
a single channel to stand out plainly 
with less ambiguity than formerly. 

Figure 2 shows an SCR 522 vhf 
receiver which has been converted 
into a ground station receiver for 
use on a 115-volt a-c line. A new 
power supply is substituted in place 
of the 28-volt aircraft power sup- 
ply. The former automatic solen- 
oid-operated method of controlling 
frequency is superseded by a 
mechanical method for local control 
by the operator. The frequency 
selection is now accomplished by a 
cam-operated switch. A few circuit 
changes were made, and the crystal 
panel was relocated for purpose of 
accessibilits 

The adaptation of another air- 
craft receiver to ground station use 
is done in Fig. 3 on a former AVR 
TA beacon receiver in aircraft. It 
is now used for monitoring local 
beacon transmitters. Added parts 
are a power supply, output trans- 
former, a small loud speaker to 
avoid use of headphones and a panel 
and chassis for mounting in a 
standard relay rack 

Final rework procedures are es 
tablished after planning on a draft- 
ine board and a model has been 
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Try these resistors 


- they’re a 


SULE FU 


for price 
and quality 


__TYPE MAX. RES.* MAX. WATTS BODY DIA. BODY LENGTH __ LEADS a ar 
__1R-107_———_—*1:200 64" . 025” oa MIDGET 
__ R125 2500 : 8° 025 IN PRICE 


WR-156 3500 5/32 028 


IR-187_ 6000 r 028 







(R250 -12000, 035 MIDGET 
1R-375 28000 040 IN SIZE 






GIANT FOR 
QUALITY 






*Maximum resistance using 


values can be furnis 
using smaller wire 


ath 
IN-RES-CO | 


% 


be 


IN*RES*CO TYPE IR resistors meet all require- 
ments where precision resistance values and excep- of + 
tionally small size must be satisfied at lowest pos- 
sible cost. Although no larger than molded resistors, 


Type IR units are wire-wound to a standard tolerance 
1% and maintain this accuracy throughout 
their life. Ability to withstand rough usage and inter- 
mittent over-load have always been an important 
feature of IN* RES*CO resistors and these new IR 


. ; : types are built to the same high standards. Ratings 
Write for your copy of the com ’ ~ “ ‘ “ 
camp: © pletely illustrated IN*RES*CO are conservative in every instance allowing ample 
Catalog today. No obligation , afety i nl — aarens = 
erste ulivese feauia ee camans margin of safety in all classes of service. Prompt de 
letterhead for prompt mailing livery assured—write today for complete details. 


INSTRUMENT RESISTORS COMPANY 


1036 COMMERCE AVENUE - UNION - NEW JERSEY 





Moisture and fun- 
gus proof coating 
protects every IR 
type resistor 
against deteriora 
tion in any and all 
climates. 


Enameled resist Bokelite form 
ance wire mini eliminates shrink- 
mizes waste space, ing, swelling and 
permits use of effects of tem- 
larger wire size perature — insures 
for extra load ea permanency of 
pacity. charac teristics, 
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AIRCRAFT 
RADIO : 
CORPORATION 





flircraft 


THE TYPE H-12 > 


NAL GENER 








... for research and for 


900-2100 Megacycles 


ATOR 


BT 


production testing 


900-2100 megacycles, single band 


Continuous coverage with single-dial 


control directly calibrated 


Directly calibrated attenuator, 0 to -120 dbm 


CW or AM pulse modulation 
Extensive pulse circuitry 


Write for details 


BOONTON, New Jersey 


Dependable Electronic Equipment Since 1928 


Radio Corporation 








TUBES AT WORK (continued) 


FIG. 3—The AVR 7A beacon receiver is 

fitted to a standard rack panel and chassis 

which also contains the accessory units to 
make it a compleie receiver 


tried out. Necessary metal parts are 
fabricated in the manufacturing 
the radio shop, where 
necessary hand and power tools are 
avai able for turning out work in 


section of 


required quantities. 


Transmission-Line Fault 
Finders 


IN A RECENT Association of Ameri- 
can Railroads report, several differ- 
ent types of transmission-line fault 
finders were described. They all 
employ the pulse-echo technique, 
taking advantage of the fact that 
electrical echoes occur within trans- 
mission lines wherever any imped- 
ance irregularities exist. 

The Lookator was developed by 
J. T. Schott of Bell Labs for locat- 
ing faults on telephone lines. When 
connected to a telephone circuit, the 
Lookator shows the condition of the 
circuit along its length by means of 
a trace on a cathode-ray tube. If 
steady or swinging faults are 
present, their general nature can be 
detected, and their distance from 
the Lookator can be measured by a 
simple procedure. The device is 
thus a fault locator that permits 
the operator, iu effect, to look out 
over the circuit. The visual method 
of examining a telephone circuit, 
without making any of the usual 
location measurements, makes the 
device useful for examining a cir 
cuit while it is being installed, thus 
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. extra-long 


First all-new watt-hour 
meter in 90 years 


GENERAL ELECTRIC CO. says: 
“The I-50 is the first all-new 
watt-hour meter in 50 years 

new in conception, design, opera 
tion, and use of modern materials 
and techniques. It has greater 
sustained accuracy, longer life.” 


G. E.’s new potential coil stands 
about 15 kv under impulse, and 
10 kv under 60-cycle breakdown. 
The polythene insulation stands 
up under humidity, sunlight and 
increased temperatures. It’s non; 
corrosive, resists tracking (90 
seconds minimum by ASTM test), 
permits better-insulated leads and 
neater mechanical design. 


tor 


ba) on) 
es ae 


re ” 


Look to polythene for improving 
your products! It’s light, tough, 
strong; resists chemicals and 
moisture. It has high dielectric 
strength, a low power factor and 
is stable over years of service. 
Polythene molding powders are 
available in colors . . . may be 
injection- or compression-molded 
or extruded as sheeting, tubing 
or wire-covering. 
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Plastics 


GETTER THINGS FOR BETTER LIVING 
- THROUGH CHEMISTRY 


For greater insulation strength, 
reliability and secure positioning, 
the potential coil is molded to the 
electromagnet core with Du Pont 
polythene. This plastic combines 
high dielectric strength with low 
moisture-absorption. 





Du Pont polythene serves today 
in a myriad of better electrical 
products. Wire and cable insula- 
tion . . .insulating films and tapes 
. insulating discs for coaxial 
cables—those are just a few. Be- 
cause of its remarkable combina- 
tion of good properties, polythene 
is steadily replacing many other 
materials for electrical work. 


Write today for the facts on ver- 
satile Du Pont polythene! We'll 
send properties data plus data on 
how others have used it in making 
a host of improved products of 
many different types. Just write: 
E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, 
Room 148, Arlington, N. J. 


Tune into Du Pont **€ 
Monday nights 


‘avalcade of America’ 
NBC coast to coast 


f potential coil 
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Copper stock comes to our plant in rods a quarter inch in 
diameter. One machine draws these rods down — by car- 
bolloy diamond dies — to strands one-sixteenth of an inch 
in diameter. After properly annealing to counteract hard- 
ness, further drawing reduces the wire to required sizes for 
winding into coils and for other applications. As an exam- 
ple, Wheeler craftsmen, through years of experience and 
with modern equipment, make wire drawn to No. 44 Ameri- 
can Wire Gauge. This size runs 84,000 feet, or over 15 miles, 
to the pound. Even smaller diameters are available to 
special order. 

Wheeler specializes in wires of extremely fine dimensions; 
can supply wire with yarn insulation in many of those “hard- 
to-find” sizes. These yarns, of silk, nylon, celanese, cotton or 
glass, are made up in multiple strands to meet the most rigid 
specifications. Enameled wire and Litzendraht are also made 
in our plant. 


Send us your requirements for Wheeler magnet wire — 
rapidly becoming standard for the industry. Let us put some 
of these miles of wire to work for you. 


WRITE TODAY FOR COMPLETE WIRE INFORMATION 


THE WHEELER INSULATED WIRE CO., wc. 


DIVISION OF THE SPERRY CORPORATION 
1003 EAST AURORA ST. 
WATERBURY 91, CONNECTICUT 


BALLASTS @ COILS @® COMMUNICATIONS EQUIPMENT 





DEPENDABILITY \ 











TUBES AT WORK (continued 


finding errors and faults immedi- 
ately. 

The principle employed for locat 
ing faults with the instrument and 
its associated equipment is to meas- 
ure the time for an electrical pulse 
to travel from some reference point 
of measurement out ‘o a fault and 
return in the form of a reflected 
pulse to the reference point. Know- 
ing the speed of transmission of the 
pulse over the particular facility, 
the distance to the fault can be 
found. In practice the time is de- 
termined automatically by — the 
equipment. This is accomplished 
1y properly setting a measuring 
dial, noting its reading and using 
a previously prepared calibration 
curve for the location of the trouble. 

The Lookator consists of an oscil- 
lator, an initial-zero adjusting cir- 
cuit, a pulse generator, a hybrid 
coil with its associated adjustable 
balancing network, a receiving cir- 
cuit, a measuring circuit, a sweep 
circuit, and a cathode-ray tube with 
associated control circuits. Keys 
are provided for testing and talking 
on either a two or four-wire basis. 
The bridge-stabilized 220-cycle os- 
cillator controls the rate at which 
the pulses are generated. The 
pulses, having individually the ap- 
proximate shape of a positive lobe 
of a 3-ke sine wave, are delivered to 
the line through a hybrid coil and 
a set of keys. The balancing net- 
work forms part of the hybrid-coil 
circuit, and may be adjusted to bal- 
ance any line impedances likely to 
be encountered. 


Deflection Voltages 


Ihe outgoing pulses travel along 
the line to the impedance irregular- 
ity caused by a fault. They are 
here reflected, and return along the 
line to the Lookator, where they 
enter the receiving amplifier, and 
appear as a vertical deflection on 
the screen of the cathode-ray tube. 
A second output of the oscillator 
feeds through the measuring cir- 
cuit into the sweep circuit, where 
it controls the frequency of the 
horizontal sweep. 

The zero-adjusting circuit and 
the measuring circuit permit the 
phase of the voltage supplied to the 
pulse generator and sweep circuits 
to be controlled individually. Con- 
sequently, the time at which fune- 
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All Resulting from Federal’s 
New Miniature 500 MA Selenium Rectifier 


YES, this mighty miniature makes big television headlines! Its hitherto unap- 
proached power-handling capacity promises a virtual revolution in television de- 
sign. Think of the possibilities ...a single Selenium Rectifier power supply able 
to handle an AM-FM-TV combination... AC-DC television... drastic reductions 
in size, weight and price of 7” and 10” sets. 

These important savings result not only from the small size of this new Federal 
Miniature Selenium Rectifier, but its elimination of large, heavy, expensive trans- 
formers and expendable rectifier 


438D3428A 


5S OHM 























tubes in the power supply. What's + LL > o we - 
more, it can be used with smaller con- L'3O VOLT. g, AUDIO, HORIZONTAL and 120 vour 
densers with lower voltage ratings. 438034280 | on ou bapatapi oot thse oceans 
Here's the diagram of a suggested A) WiGH VOLTAGE 
circuit for an AC-DC power supply ViDeo Tue 
for 7” and 10” electrostatic deflec- Lis = 
tion tubes. = Oo 7 
‘xe OM VERTICAL SWEEP —— er a eo 
vantages a i oe 8! nd 
“smh TO HELP REDUCE TELEVISION COSTS! ei ie a ing, cool and efficient operation 
A new low price—op aa Prongeee one 
prox. 30% reduction— 20 MAEGOWA write to Department F213. 
now in effect on this 
Federal Selenium a 
Rectifier. 2 
>t- 


Federal Telephone and Radto Corporation 


SELENIUM ond INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 



















ion, of which the Federal 


KEEPING FEDERAL YEARS ANEAD...is IT&T's world-wide 
e hand engi ing o izoti 
Telecommunication Leborotories, Nutley, N. J., is o unit. 


in Canada: - Federal Electric Menutfecturing Compeny, Ltd., Montreal, P. Q. 
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“At 15 Inches!’ 


NEW! 


Fairchild 
PROFESSIONAL TAPE RECORDER 


YES—THE NEW FAIRCHILD PROFESSIONAL TAPE RECORDER is the only top quality equipment 


re 
= 
. ( ? 





designed from the start to deliver the ultimate in pertormance at approximately half the tape 
speed of the German Magnetophone. It is not just another copy of the German machine. New 
and advanced theory and design have resulted in performance which exceeds the requirements 
set by the latest proposed NAB specitications and tormerly thought possible only at 30 inches 
per second. No compromise has been made with the maximum requirements for signal-to-noise, 
frequency response or minimum distortion limits. This means double the continuous recording 
time, half the cost of tape and nicer controls of starting, stopping, spotting, editing, etc. 714 or 


30 inches per second operation may, of course, be included for special applications. 





STUDIO QUALITY 


IN KEEPING with standards of the Fairchild line of sound equipment nothing has been left 





undone to make this the finest professional tape recorder. Qualified listeners fail to detect a 
difference in instantaneous switching between the monitoring of a live program and the same 


from the Fairchild Tape Recorder. However, despite its performance which we believe exceeds 





that of any other equipment regardless of price, it is being sold at the lowest figure our antici- 


pated production will permit. Currently, orders are being scheduled for delivery in approxi- 


mately 30 days at its present low price of $ 


MICRO-GROOVE RECORDING « « « 


Are you aware that Fairchild Synchronous Disk Recorders and Transcription 


50. Details are available for prospective users 


Arms are handling the rigid requirements of recording and reproducing 


Micro-Grooves for the most critical users? Write for detailed information. 


> 
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154th STREET AND 7th AVENUE, WHITESTONE, NEW YORK 
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TUBES AT WORK 
tions in the sending and sweep cir- 
cuits take place can be adjusted as 
desired with respect to each other. 

Since the oscillator frequency is 
fixed, a measure of the difference in 
phase between the a-c voltages con- 
trolling the electrical events in the 
two circuits will be a measure of 
the time required for the pulse to 
travel from the Lookator to the 
fault and back ayain. It is then 
possible to prepare a curve showing 
the relationship between time in 
arbitrary scale divisions and the 
distance out to known points on a 
particular facility. 

The Lookator can be used for 
many other purposes such as gen- 
eral laboratory testing, for adjust- 
ing networks properly to balance 
lines, for adjusting line termina- 
tions, for observing short time 
changes in the height of the Iono- 
sphere, and in its present form for 
indicating the presence of large 
crosstalk coupling and = showing 
about where the irregularity re- 
sponsible for the crosstalk is 
located. 


Telemetroscope 
The Tobe 
metroscope is a portable, self-con- 
tained, instrument that makes it 
possible for the operator to see, on 
the screen of a cathode-ray tube, 
the condition of an electric circuit, 
whether in cable or in open wire 
line, and to determine almost in- 
stantly the location of a fault exist- 
ing at the time of test. It locates 
open circuits, grounds and short 
circuits. Field tests on both under- 
ground and overhead lines have 
demonstrated that these faults can 
be located with an accuracy of 
about 100 feet in ten miles, within 
one or two minutes after the faulted 
circuit is isolated from the system 
and the instrument is connected. 


Deutschmann' Tele- 


Direct mileage calibration of the 
time base allows the distance to the 
fault to be determined almost in- 
stantly by station operating person- 
nel who need have no familiarity 
with the theory of operation of the 
instrument. 

The Telemetroscope comprises a 
pulse-generating curcuit, means for 
impressing the pulses on the circuit 
to be tested, a high-gain receiver, 
a cathode-ray oscilloscope tube, a 
calibrating circuit, the usual oscil- 
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COMPONENTS . 


/ 
/ Specified by FRANKLIN CORPORATION 


























& The great demand for lower cost tele- 
vision receivers is one of the big problems 
confronting engineers today. 


The Hi-Q@ Disc Capacitor used in the above 
deflection circuit is a high dielectric 
capacitor designed for application where 
physical shape is more adaptable than 
Die stamped inductances as developed tubular units. Close connections are 
by the Franklin Airloop Corporation are a 


easily made, reducing inductance 
partial answer to reduced manufacturin®~ 


to a minimum. 
= ie ‘ ‘ = ? rd 
costs, Pruly a precision operation, its suc- ge 
cessful performance is dependent upon 
precision components, 


Hi-Q components — noted for their pre- 
cision — dependability — uniformity and 
miniaturization contribute their part, not 
alone to Franklin, but to all manufae- 
turers whose standards demand these 4 
Hi-Q features. 

Our engineering department is available 
for consultation with your engineering 
staff in the design of new circuits and th 
application of Hi-Q@ components to them. 
Why not write us today? 





FRANKLINVILLE, N. Y. 


Plants: FRANKLINVILLE, N. ¥.—JESSUP, PA.—MYRTLE BEACH, S. C. 
Sales Offices: NEW YORK, PHILADELPHIA, DETROIT, CHICAGO, LOS ANGELES 
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f — Composite 
y — Strip Material 
' for Contact Springs 


Se eee 


WILCO SILVER OVERLAY on BERYLLIUM COPPER is one of the newer 
WILCO materials designed and produced to reduce fabrication problems 
on contact spring assemblies. 


PREFERRED . . . because 1. It is comprised of a silver contact surface 
permanently bonded to Beryllium Copper, which can be 
heat-treated in the normal manner to bring about its 
excellent spring properties. 


2. It increases the permissible thermal and electrical 
limits. 

3. Available with one or both faces silver clad, in 
standard thicknesses and widths, soft or cold-rolled 
tempers, or finish heat-treated to maximum spring 
properties. Also available as fabricated parts made 
to your most exacting requirements and specifications. 


The WILCO Sales and Engineering Departments are Prepared to recom- 
mend the proper application of this and other WILCO products to manufac- 
turing customers’ individual needs. WRITE FOR A WILCO ENGINEERING DATA 
BULLETIN which gives more complete technical information. 


WILCO PRODUCTS INCLUDE: THERMOSTATIC BIMETALS: Ail 
temperature ranges, deflection rates and electrical resistivities. ELECTRICAL 
CONTACTS: Silver, Platinum, Tungsten, Alloys, Sintered Powder Metal. 
SILVER CLAD STEEL: For industrial use. NI-SPAN C* Constant Modulus alloy: 
JACKETED WIRE: Silver on Steel, Copper, Invar and many other combinations. 
SPECIAL ALLOYS: Including high conductivity, high strength Copper Alloys. 
ROLLED GOLD PLATE AND GOLD FILLED WIRE. 


*Reg. Trade Mark, The International Nickel Co., Inc 


THE H. A. WILSON COMPANY 
105 CHESTNUT STREET, NEWARK 


Bronch Offices. Chicag Los 


Wile 


SPECIALISTS FOR 34 YEARS IN THE MANUFACTURE OF THERMOMETALS - ELECTRICAL 
CONTACTS - PRECIOUS METAL BIMETALLIC PRODUCTS AND SPECIAL ALLOYS 





TUBES AT WORK (continued) 


loscope control circuits; and all 
necessary power supplies. 

Controls on the front panel of 
the instrument include the usual 
focusing and positioning controls 
for a cathode-ray tube, the time- 
base expansion control (horizontal 
amplifier), the vertical amplifier 
control, a control for matching the 
impedance of the instrument to the 
impedance of the circuit under test, 
and a contro! for adjusting the cali- 
brating circuit to the correct speed 
of propagation for the individual 
cable or line. 

The distance graduation appears 
on the scope screen as a series of 


| vertical lines spaced along the time 
| base at intervals corresponding to 


known, equal distances over the full 


measuring range of the instrument. 
| The interval between range mark- 


ers is established, in manufacture, 
at the value best suited to the serv- 
ice in which the Telemetroscope is 
to be used. It is normally about 


| one-tenth the total range of the in- 


strument. Thus a five-mile instru- 
ment has range markers every 
half-mile, while a hundred-mile 
instrument has range markers ten 
miles apart. 

The time-base expansion control 
provides ten-to-one expansion of any 
part of the scale to permit accurate 
checking of any portion of the cir- 
cuit. A scale having fifty gradua- 
tions is provided on the face of the 
scope; this allows a circuit discon- 
tinuity or impedance change, within 
the line length corresponding to any 
two range markers, to be located 
with an accuracy of one part in 
fifty. 

The Telemetroscope employs 23 
tubes, all of which are standard 
types, including the 5-inch cathode- 
ray tube. 


The Fault-Finder 

The Fault-Finder is a_ similar 
device, but in addition to determin- 
ing the position of the disconti- 
nuity, it reveals the nature of the 
fault. If the reflection is caused by 
an open circuit or increase in line 
spacing, the reflected pulse will 
show positive (above the base line) 
on the cathode-ray tube screen, and 
if caused by a partial or complete 
short circuit or decrease in line 
spacing, the reflected pulse will show 
negative (below the base line). The 
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This 50-to- 1 worm drive, equipped with o 3 14 inch dial, is Two small, waxed steatite bars insulate the stator plates. The worm shoft is held to a tolerance of 0.0004 inch, 
used for the fine setting adjustment. Bocklosh is kept very A Figure of Merit (Dissipation Factor x Capacitance) of radial eccentricity of the worm geor is less than 0.002 


low by spring pressure on the worm shaft. Eccentricity from 0.04 pwuf is secured (0.003 uuf with quartz insulators). inch. The main rotor shaft is held to a tolerance of 0.0005 
set screws and misfit is eliminated by cutting the worm and Connection to the rotor is through spring-tempered silver inch and its bearing surfaces to 0.0002 inch. Ball bearings 
its shoft from an integral steel shofting. alloy brushes bearing on a silver-overlay brass disc. ore used on worm and main rotor shofts. 


The STANDARD of Variable Capacitance 


| easieg the accuracy of the well-known G-R Type 722 Precision Condensers has 
been increased, making these standards of variable capacitance of even greater use 
in the laboratory and as the variable element in many instruments such as oscillators 
and frequency meters. 

Typical of the three different models of this condenser is the Type 722-N, with extra 
low metallic resistance and inductance. This condenser (illustrated) is direct reading to 
+ 1 yuf. When the corrections (charted on the front panel) are applied to the direct- 
reading settings the accuracy is increased to + 0.1% or + 0.4 uyf, whichever is greater, 
and the corresponding accuracy for ca- f a 
pacitance differences is + 0.1% or + 0.5 yuf. Hye 
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SPECIFICATIONS 

@ CAPACITANCE RANGE: 100 to 1100 yuf, direct reading 

@ STANDARD CALIBRATION: Direct reading in uuf at 1 kc 
to + 1 puuf. Mounted correction chart gives corrections to 0.1 
puf at multiples of 100 puf. 

@ WORM CORRECTION: For very precise measurements a 
worm correction calibration can be supplied. When these are 

“= applied capacitance can be determined within + 0.1 yuf or 

+ 0.1%, whichever is greater, and capacitance differences 
to + 0.2 uf or + 0.1% 


@ METALLIC RESISTANCE: Series resistance about 0.008 ohm 





oe 
at 1 Mc 
® SERIES INDUCTANCE: Approximately 0.024 uh 
@ TEMPERATURE COEFFICIENT: Approximately 0.002% per e 
deg. C. 
@ TYPE 722-N PRECISION CONDENSER .......... $160 
Worm Correction Calibration ................. 50 


ET Pe Terre eee 


GENERAL RADIO COMPANY wr: 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 





















reduce 
frequency 
drift 

with 
graphite anode 
tubes 








Frequency drift from short wave 
and FM transmitters, diathermy and 
electronic heating machines can be 
reduced with graphite anode os- 
cillators. 


And when tubes are equipped with 
non-warping Speer graphite anodes, 
frequency drift reaches a new low — 
stability of inter-electrode capaci- 
tances is assured — warping in other 
tube elements is inhibited. 

In other vacuum tubes — power, rec- 
tifier and modulator, Speer graphite 
anodes impart these characteristics 
which cannot be obtained through 
the use of any other type anode. Try 
graphite anode tubes in your equip- 
ment and you'll see why the current 
trend is to graphite. 


Look for graphite anodes when 
you're looking for better tubes. 


Speer 


CARBON COMPANY 
ST. MARYS, PENNA. 
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(continued) 





magnitude of the reflected pulse 
permits the observer to estimate 
the resistance of the fault. 

With proper coupling networks, 
the Fault-Finder can be used on any 
transmission line, whether high- 
voltage power line, cable, or tele- 
phone circuit. Ordinary twisted 
pair will show a very irregular pat- 
tern on the screen of the tube be- 
cause of the large number of im- 
pedance variations along its entire 
length caused by changes in wire 
spacing. The type of line will 
determine the maximum length 
over which faults can be detected. 

The Type F-1 transmits a sharp 
d-c pulse of about 5 microseconds 
duration, and 900 volts amplitude. 
Normal range of the instrument on 
a high-voltage power transmission 
line is 100 miles, but provision is 
made for receiving reflections from 
as far as 200 miles. The Fault- 
Finder is a product of Radar Engi- 
neers of Seattle, Washington. 


Multi-Purpose British 
Radio Tube 


By JOHN H. JUPEF 

Enfield, England 
TO AID IN THE PRODUCTION of radio 
receivers which could be sold at 
low prices all over the world, John 
A. Sargrove, the British inventor, 
has developed a multipurpose tube 
known as the Sargrove-Tungsram 
UA-55. 

It is capable of meeting the larg- 
est possible number of applications, 
sometimes a little better and some- 
times nearly approaching the effi- 
ciency of specialized tubes but al- 
ways with the object of being the 
n 


least expensive tube obtainable 
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Cross-sectional diagram of UA-55 elec- 


trodes, showing internal leads to pins 
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Manufacturers use the 
advertising pages in 

this magazine to get news 
about their products 

or services to you... 
quickly and effectively. 
Their advertisements 
contain information 
designed to help you do 
your job better, quicker, 
and cheaper, which is just 
as newsworthy as the 
editorial columns. 

To be well-informed about 
the latest developments 
in your business, 

your industry...and 

to stay well-informed... 
read all the ads too. 


McGRAW-HILL 
PUBLICATIONS 


ry eree s 
Agrees 
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SYLVANIA TUBES ARE RIGHT AT HOME 
IN THE FINEST HOME RECEIVERS 


Admiral 


“Pndrea 
J ARVN | 
aes c 


FADA 
Sarnsworth 
GAROD © RADIO 

GLOBE 
hallicrafters 


Hattnen 





Magnavox 
Molonola 


matcgoat 


Olympic 
PHI Lc O 
Regal 

nied, 


Sihoertone 


Co Va don 


STROMBERG~ 
CARLSON 


Tele-lone 
‘=> 

: Ay ~LER 

Westinghouse 


y 














7 za 
{ ; na | Sub-miniatures, seven- and nine-pin 
we § miniatures, standard types, and the 

great Lock-In radio tubes are all in- 

cluded in the famous Sylvania line . . . all represented 
in the leading makes of home receivers—from portable 
models to console combinations and television receivers. 

It is the high quality of these Sylvania tubes that 
has made them preferred . . . has made them famous 
throughout the world. 

For full information about Sylvania tubes, see a Syl- 
vania Distributor, or write Sylvania Electric Products 
Inc., Radio Tube Division, Emporium, Pa. 


SYLVANIA 
ELECTRIC 


RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT 
LAMPS, FIXTURES, WIRING DEVICES; PHOTOLAMPS; ELECTRIC LIGHT BULBS 
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O Pillaiice 
ELECTRONIC 


For every requirement 


VOLTMETER 






MODELS HAVE THE 
SIMPLIFIED 
LOGARITHMIC 
SCALE 


ALL 







STANDARD 
Model 300 








Ideal for the 
ment of AC voltages in the Audio, 
Supersonic, Carrier Current and 


Accurate measure- 











Television ranges. 


Use of Logarithmic voltage scale as- 
sures uniform accuracy of reading 
over whole scale while permitting 


range switching in decade steps. 


Each Voltmeter equipped with an 
output jack so that the instru- 
ments can be used as a high- 
gain stable amplifier. 


SPECIFICATIONS 
MODEL 300 Model 304 
R-F 
RANGE—.001 to 100 volts. VOLTMETER 


FREQUENCY—10 to 150,000 cycles. 

ACCURACY—2% at any point on scale. 

AC OPERATION—1 10-120 volts. 
MODEL 304 


RANGE—.001 to 100 volts. 
FREQUENCY—30 c.p.s. to 5.5 megacycles 
ACCURACY—0.5 DB. 
AC OPERATION—110-120 volts. 

MODEL 302 


RANGE—.001 to 100 volts 
FREQUENCY—5 to 150,000 cycles. 
ACCURACY—2% at any point on scale. 
DC OPERATION—self-contained batteries. 


Send for Bulletin for further description 


Model 302 


Hh BATTERY sip 
A) OPERATED fe 
f 


BALLANTINE LABORATORIES, INC. 


BOONTON, NEW JERSEY, USA 
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TUBES AT WORK (continued) 


order to meet the requirements of 
overseas markets of low spending 
power. 

The structure of the new tube is 
shown in the accompanying draw- 
ing. It will be noticed tkat there 
is a superficial resemblance to a 
beam tetrode, except that the whole 
structure is split along the cathode 
axis, into two halves. The two 
beam-forming plates are of an un- 
usual shape, having an “E” shaped 


cross-section. The center limbs 
come very close to the narrow edges 
of the flat cathode and with the 


latter, form the separating screen 
between the two halves of the tube. 
The outer limbs of the E act 
beam-forming electrodes and also 
as screens from anodes to control 
grids. 

The main novelty is in the grids, 
where much development work has 


as 





Sargrove-Tungsram multi-purpose tube UA- 
55 


vielded a construction having many 
new and valuable features. 

The half control grids and half 
accelerator grids ladder-like 
all having the same 
number of grid wires per inch. To 
permit a high anode current at com- 
paratively low voltage the grids are 
rather open meshed and close to the 


are 
structures 


cathode. The accelerator grid wires 
are aligned behind the control grid 
wires, without any special optical 
aids, by the novel method of grid 
making, which results in grids hav- 
ing wires and side rods substan- 
tially at right angles to each other. 
On being dropped into the holes in 
the bottom mica, they register and 
align themselves to the bottom grid 
wires of both control and acceler- 
ator electrodes. This provides 
further economies in production 
and ensures a reliable tube, inas- 
much as it will hold throughout its 
life the initial high ratio of anode 
current to screen current, which is 
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FLEXIBLE CABLE 





é a , yi 6 
Ce: : ae 2 ,. P . s . ‘ ll 
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[;f = <¢ - YEE 


“326" IA L TAPE 
GQ « 


Recommended for use under wet, 
corrosive, abusive conditions. 
Good for voltages up to 35,000. 


More corrosion-resisting than tinned copper—“326"* Monel shielding offers 
anew way to extend cable life. 

No other metallic sheathing will give you the equal of Monel’s resistance to 
corrosion and mechanical abuse. In addition, “326° Monel is essentially non- 


magnetic at the service temperature a property of primary im- 














portance in the efficient transmission of power. These magnetic 
properties are not appreciably influenced by hot or cold work. 


Ease of brazing and welding are other advantages of “326” 


Monel shielding. 
More information on flexible “320° Monel shielded cable 
for power transmission and “tough-service” cords is avail- 


able from individual cable manufacturers. For names and 


addresses, please fill in the coupon. avade- iam 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


EMBLEM OF SERVICE 
Brvcin 
Zor aaee 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y 


GENTLEMEN: Please send me the names and addresses 


presnnere 


2499994199999233999 
F ; +4 


} VAY 


ADVANTAGES OF “326” 








of manufacture f "426°" Monel Shielded Cable 
MONEL SHIELDED CABLE 

CORROSION-RESISTING VaMe 

RUSTLESS 

NON-MAGNETIC COMPANY 

STRONG sDORESS 

TOUGH 

FLEXIBLE CITY ; 
EASY TO SOLDER E349 
LIGHTWEIGHT STATE . 


ELECTRONICS — March, 1949 


WATELL ...cor MINIMUM MAINTENANCE 


159 












THE TURNER MODEL 22 


Time-tested general-purpose 
crystal or dynamic microphone 


$ The most popular general purpose microphone on the 
market. The Turner Model 22 has an exceptionally 
smooth response that appeals to discriminating users yet 
the price is moderately low. A great favorite with ama- 
teurs and widely used in paging and call systems, record- 
ing, and general sound work indoors or out. Fully shielded 
to prevent r-f pickup. Distinctive modern styling and rich 
satin chrome finish. Equipped with full ninety-degree 
tilting head and quick-change removable cable set. 


MODEL 22X CRYSTAL 
high quality humidity protected crystal in mechanical shock proof 
mounting. Response: 50-9000 c. p. s. Level: 52 db below 1 
volt/dyne/sq. cm. list . 2 2. 6 6 © 6 © «© © + 6$20.00 














MODEL 22D DYNAMIC 


featuring high quality Alnico magnets in well balanced acoustic 
circuit. Response: 50-9000 c. p. s. Level: 24 db below 1 volt/ 
dyne/sq. cm. at high impedance. 
200, 500 ohms, or high impedance . . . . . $25.50 
Ee ae a eee - 23:50 





TURN TO TURNER FOR SOUND PERFORMANCE 


THE TURNER COMPANY 


905 17th STREET N. E. @ CEDAR RAPIDS, IOWA 
MICROPHONES BY TURNER 


Licensed under U. S. patents of the American Telephone and Telegraph 
Company and Western Electric Company, Incorporated. Crystals licensed 
under patents of the Brush Development Company 
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Typical circuit using UA-55 as tetrode- 
detector and tetrode output in a receiver 
about ten to one. 

The screening of the input and 
output electrodes, as well as the 
inter-half system screening is com- 
pleted between the main structures 
and the bottom base by further in- 
terposed wing-type screens, shield- 
ing the two anode leads from each 
other, as well as from all the other 
e'ectrodes. 

To enable the characteristics of 
the tube, used as a whole or in 
separate halves, to be varied at will, 
both halves of the accelerator grid 
have been brought out separately. 
To do this, as well as to accommo- 
date the two control grids and two 
anode connections, one cathode and 
two heater leads a nine-pin base 
became necessary. By using an 
arrangement similar to that used 
on miniature tubes no trouble has 
been experienced 


Characteristics 


Power Amplifier—-With anode 
and accelerator potentials of only 
90 volts, the output is greater than 
1 watt (load 2,500 ohms). It has 
a very useful transconductance of 
7,000 umhos at these voltages and 
at a grid bias point of —5 volts. 

Voltage Amplifier—By dropping 
the accelerator potential to +15 
volts a high impedance tube is ob- 
tained for voltage amplifier stages, 
with a transconductance of 4,500 
umhos. 

Variable Mu—By applying +10 
volts to the accelerator on one side 
of the cathode and +25 volts on the 
other, a variable-mu tube is ob- 
tained, in fact by varying the two 
voltages many types of variable-mu 
tubes can be made, or even variable- 
variable mu tubes. 

Triodes—Each half of the tube 
can be separately made into a triode 
in three different ways, producing 
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silver layer 
ives low-loss 
high conductivity 
electrode ’ 
} 
CERAMIC fy Loreal capacitors 
" Designs registered U S.A ther territories 
Special 
oa. for R.F. Heaters 
gives low losses e 
under RS and Transmitters 
U.1.C. of England, pioneers in the manufacture of 
Tag electrode ; ; : : : - 
soldered to outside Ceramic Transmitter Capacitors, are foremost 
silver layer gives we ‘ a 
even current in the application of aerodynamic principles to 
distribution , P 
capacitor design. The new aerodynamic shape 
of U.L.C. “* Hi-Load”’ Capacitors gives optimum 
Glazed sheds cooling in still air. With forced draught their 
give ample ‘ ‘ — 
flash-over path high R.F. ratings can be multiplied. All three 
in all conditions : . 
of humidity types of mounting assist cooling and cater for a 
variety of applications, such as single stand-off 
Heav: tag fitting, parallel and series banking for very 
PB rl with dul - a d lead-th ‘ 
8 spider mounting gives TAG arge powers, and lead-through types for 
bea reliable heavy current == wouyting 
forced connection to TvPE anode by-pass 
draught inside silver 
layer 
PREY Bees ae 
St I Rr ’ 
Type ‘MLS2031 > : 
a Sep eng gue a* 
: - ~-- +3 ° nO att One y 
Capacitance | 200mmF 500mmF {12 nF \ wou! , 
Max. RF L é * JOKYA > SOKVA tape! Ha OS Se iA £. oS 
Peak Voltage =| 7.5KV | 7.SKV | 7.SKV | 7.5KY | 7.SKY oD Wy 
at a > AN xd 
Max. &. F. Current | 30 Amps | 30 Amps | 30 Amps | 30 Amps | 30 Amps: ‘ 
- : - “Ss A Whig WE , 
: 4 ” ” “ey Rae =a \\ 
Pedy Dimensions, 19" x 34°] x34 18" x 3 vx] <3 8 .) 
.  Lead-through type, all other examples tag type. 
- U ! RY 
UNITED INSULATOR CO. LTD 3 oe & 
%, roa 
*sseq ln 
TOLWORTH * SURBITON * SURREY - ENGLAND . CABLES: CALANEL « SURBITON SURREY 
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Components which are contributing an es- 
sential service in the progress of radiation 
instrumentation. 


10 mil-filament subminiature tubes 





VX-41A VX-32B VX-21 
Electrometer Triode Diode 





1B85 The new 1B85 Thyrode is a thin rib re-enforced 
aluminum self-quenched, beta-gamma counter tube 
operating at 900 volts. Wall thickness 30 mg/sq. cm. 


RMA TYPE 1B67 has been assigned to 
the standard laboratory mica window 
| self-quenched, beta thyrode which oper- 
“| ates at 1200 volts. Window thickness 
| 2.0 to 2.6 mg,/'sq. cm. Other thicknesses 
on request. 


The new 1B87 sub-miniature Thyrode 
is designed to operate at 900 volts with 
a plateau greater than 100 volts and a 
nominal background counting rate of 
12 counts per minute. 





Hi-Meg resistors 


Hi-meg resistors vacuum sealed, from 
10§ ohms to 10!3 ohms measured to 
within 1°% accuracy are a symbol of re- 
liability in all ion chamber radiation 
measuring instrument and electrometer 
circuits, 


5806 HOUGH AVENUE CLEVELAND 3, OHIO 
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TUBES AT WORK 


continued) 


entirely different characteristics. 

By connecting the screen grid to 
the anode, a high-slope, low-imped- 
ance tube results. It is suitable for 
use as an oscillator with the other 
half of the tube as a tetrode mixer. 

Connecting the two grids to- 
gether gives a triode suitable for 
positive-drive power amplifiers or 
a high-impedance; low anode-cur- 
rent amplifier. The third triode 
arises when the second grid is used 
for input and the normal control 
grid is connected to a slightly posi- 
tive cathode. It gives a choice of 
impedance between the other two 
methods of connection. 

Rectifiers—Although the UA-55 
may be considered complex for a 
rectifier, it is possible to make its 
use as such economically feasible 
by using for this purpose those 
tubes which are outside normal tol- 
erances as double tetrodes. 

Mixer Oscillator—At an anode 
voltage of only 90, and a total 
cathode current of 9 ma, the con- 
version conductance is 700 umhos. 

Detector and A-F Amplifier—In 
these positions the new tube can be 
made to act quite satisfactorily, 
especially as a bi-phase demodula- 
tor and a-f amplifier. A tetrode- 
detector ‘tetrode output circuit is 
also excellent for an inexpensive 
export receiver. 

R-F Amplifier—Owing to its 
relatively high input capacitance 
(0.07 uuf for one-half) the UA-55 
is not suitable for really high-gain 
r-f or i-f stages. It can, however, 
be used in short wave or television 
broad-band amplifiers, where gain 
is low. 

Using simple but unorthodox cir- 
cuits, stable i-f stages operating up 
to about 460 ke can be built, with a 
gain between 300 and 500. 

Superheterodyne The heaters 
of four tubes can be connected in 
series to run directly off 220-volt 
mains, with 22 watts consumption. 
A four-tube six-stage superhetero- 
dyne receiver is thus an easy ar- 
rangement to design. 


Well-Drilling Control 


EXACT WEIGHT for a drill bit as it 
penetrates oil-bearing formations 
thousands of feet below the earth’s 
surface is provided by a new auto- 
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come OF OUR Br, T Fein 5 Ni METE 


Some discs hiss, some swish, and some whistle. With Sound- 





craft the recording engineer whistles while he works. 


VU meters in hundreds of AM, FM, and television stations 
have been telling engineers that Soundcraft discs make the 
most consistently quiet recordings known to radio program- 


ming. 


To their unvarying ease of cutting, Soundcraft discs owe 
their rapid growth to America’s best seller. Realizing the 
potential pricelessness of every instantaneous and master 
recording, Soundcraft has never broken faith with its users 
by experimenting with the formula. 


The Soundcraft trick is in the coating: micro-grain “ace- 
tate”, micro-filtered in application, cured in micro-filtered 
air, produced in a plant that makes its own seasons. Because 
Soundcraft produces a grade for every purpose, these discs 


are the economy product for competition-conscious stations. 


If, perchance, you are not already a Soundcraft disciple. 
mail the coupon and learn why you should be following the 


other experts to consistently good sound reproduction. 


*Volume unit meter commonly used for 
measuring sound level in audio systems 

















To: REEVES SOUNDCRAFT CORP 
10 E. 52nd St., N. Y. 22, N. Y. 
Please send story, distributor list, and free 


sample Soundcraft disc to 


Name 


— a 


10 EAST ay STREET * NEW 2 22, N.Y. 


Export Address 
Reevinter, N. Y. 


Company 


Address 
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when a cast is petite These gears must also 
withstand the strain of hauling in a fighting fish oe 
unpredictable size and strength, thus rendering a dual 
purpose: speed and velvety smoothness in one 
direction—strength and durability in the other. 


Instruments and machines have individual gear 
problems. For over a quarter of a century, Quaker 
City Gear Works has solved thousands of them 
and produced millions of gears of 

every description up to 60" in diameter 

for manufacturers in many diversified industries. 


Aircraft controls, dental drills, electric clocks, 
gauges, indicators, heat controls, machine tools, 
radar. radios, washing machines and motion picture 
projectors are but a few of the many conveniences 
of modern progress which depend upon the 
heartbeat of Quaker City Gears. Your gear problem 
is our business, our large productive 

capacity is at your service. 


YOUR INQUIRIES WILL RECEIVE PROMPT ATTENTION 







rc “astomatic 
e of many 
ineers and 


he Ouidoorsmat 
above is but on 

g & 
eloped by our en 
r fully equipped plant. 


— — 


The heart of t 
reel illustrated 
gear trains dev 
produced in ou 


uaker City Gear Works 


IncOoORPORATED 


1910 N. Front Street, Philadelphia 22, Pa. 
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TUBES AT WORK (continued) 


matic electronic control. 

Developed cooperatively by com- 
panies in the oil and refining indus- 
tries, drilling equipment makers 
and industrial instrument engi- 
neers, the system makes use of a 
strain-gage assembly, a Brown In- 
struments Division electronic po- 
tentiometer which operates as a 
weight indicator on the drilling bit, 
and a pneumatic brake which main- 
tains the desired weight. The 
brakes feed the drilling line at a 
rate which assures a constant and 
predetermined weight on the bit 
through all types of sub-surface 
formations. 

Automatic feed and uniform 
weight is becoming important be- 
cause of increasingly deeper dril- 
ling, which entails greater drill- 
pipe torque, and to a decreasing 
sensitivity of heavier equipment to 
the fee! of the driller. Use of elec- 
tronic control is reported to have 


resulted in faster and more efficient 


drilling while eliminating manually 
ontrolled equipment losses and too 
little or too much weight on the 


drill bit. 





COACHING VIA RADIO 





Redio apparatus enables an instructor to 
coach du-ing an actuai practice game in 
London, England, without stopping play. 
Players are equipped with a light harness 
carrying a miniature-tube device on a head 
piece. and communication is made between 
the touchline microphone and the player 
by means of a copper-braid antenna strung 
across the field and pinned firmly close to 
the ground 
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How Big does a Video Relay have to be? 





ACTUAL SIZE 

































This Type ‘'J"’ Video Relay 
shows how a number of 
auxiliary contact springs may 
be added for switching cir- 
cuits which do not carry high- 
frequency currents. 









Type “J” Video Relay pro- 
vided with pair of low- a 
capacitance contact springs 
for closing a high-frequency 
circuit when relay is ener- 
gized. 


RCA Engineers posed this question to CLARE when 
available relays for their purpose proved too large, 
too cumbersome. 


The close cooperation between engineers of the two 
companies which resulted has produced the CLARE 
Type “J” Video Relay, which meets every require- 
ment for switching these high-frequency currents... 
and occupies but 7 cubic inches. 


Success of this cooperation between RCA and CLARE 
engineers in developing a superior small-size, low- 
capacitance relay is not only important to this, the 
world’s largest manufacturer of radio and television 
equipment, but it is of vital interest to every television 
engineer whose designs are often frustrated by the 17 
cubic inches that other typical video relays require. 


Clare sales engineers are located in principal cities. 
aks They will be glad to give you full information on this 
new video relay. Their counsel and advice may help 
you solve other relay problems. More and more, in- 
dustrial designers bring their problems to Clare, 


whose long experience in meeting and solving them 





Capacitance of CLARE Video Relay 


Tests show that this new CLARE relay with a contact 


can save you many hours of tedious and costly experi- 
ment. Call your nearest CLARE sales engineer, or | 
write to: C. P. Clare & Co., 4719 West Sunnyside } 


Ave., Chicago 30, Illinois. | 


gap of 25” has the following capacitances 


Interspring Capacitance, Contact Open 


0.5 mmf. at 3 megacycles 









0.5 mmf. at 10 megacycles 









0.55 mmf. at 20 megacycles 





Spring-to-Frame Capacitance, Contact Closed 


1.4 mmf. at 3 megacycles ~ 


CLARE RELAYS 


First in the Industrial Field 


1.45 mmf. at 10 megacycles 
1.8 mmf. at 20 megacycles 


Write for Clare BULLETIN 106 








TELEVISION SPRINGS 





Z 9 
Ke0002. 
has the 
FACILITIES, EXPERIENCE 


to meet your requirements 












: 
er 
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DEPEND ON Lewis for your spring needs — choke 
springs, band tuning springs, channel springs, con- 
tact springs and others. You’re assured of precision 
work, economical prices and prompt delivery. 

We are well equipped to handle volume produc- 
tion on any type television springs desired. Experi- 
ence in designing and manufacturing such a variety 
as shown above gives us a valuable “know-how” of 
efficient television spring production. Our modern 
facilities and skillful techniques permit moderate 
costs. 

Have a Lewis Engineer check your spring require- 
ments today. There’s no obligation. 


LEWIS SPRING & MANUFACTURING CO. 
2650 W. North Ave., Chicago 47, Illinois 






Zs = SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS OF EVERY TYPE AND MATERIAL 
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THE ELECTRON ART 

(continued from p 130) 

impedance is determined by the 
standing wave ratio. The trace on 
the oscilloscope is adjusted, using 
the gain control, so that it touches 
the top and bottom of the reference 
frame, as shown in Fig. 2. The 
horizontal cursor is then aligned 
with the minimum. This position 
is transferred, through a cam that 
is made by plotting the square 
law characteristic of the detector, 
to the impedance chart. 

With this equipment the charac- 
teristics of wideband systems can 
be determined quickly and the 
effects of adjustments on them 
readily observed. Both the phase 
angle and impedance magnitude de- 
termined with the equipment are 
determined with reliability for swr 
less than 4 to 1. Because of the 
square law response of the detector, 
the magnitude of the impedance is 
in error at higher ratios, but the 
phase angle is still in good agree- 
ment with other measurements. 


Standard Broadcast Radios 
as Nuclear Indicators 


SELF-QUENCHING Geiger-Muller 
tubes can be connected to standard 
broadcast receivers to form indica- 
tors of nuclear radiations. The dia- 
gram shows the manner in which 








PIN 3 
G-M TUBE (B+) 
a a he 2 
eres er aeres > 17 
PING Ww 
GROUND b 


NOTE 
20-OHM RESISTOR TO REPLACE 
FILAMENT OF FIRST TUBE IN 
SERIES FILAMENT SETS 


PULSE VOLTAGE DEVELOPED 
ACROSS |-F TRANSFORMER B+ 


300V BATTERY 
ine 


=e PINS, 2 





600V (2- 300V 
G-M TUBE BATTERIES) 
Se 


DOL a 
OR ANTENNA 


200 ppF CONNECTION 
ON RADIO 











Impulse delivered to r-f section of radio by 
self-quenching G-M tube shock excites the 
resonant circuits in the front end, producing 
a damped wave that makes a click in the 
loudspeaker. The rapidity of clicks in- 
creases as one app hes a radi i 

area. That the equip t is op ing can 








| be determined by holding a radium treated 


watch dial near the G-M tube 
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BUILT ON ALUMINUM 


MINIATURE SELETRON RECTIFIERS 


For assured dependable service in all Electronic and Radio 


applications specify Seletron Miniatures. 


CODE NUMBER 5L1 5M1 5P1 5R1 5Q1 
Current Rating 75ma. 100ma. 150ma. 200moa. 250 ma. 
Plate Height a. ag Vie” 14" is 


Plate Width 7%" i 1 1%” ” 


3 
ié 


SEL 


——J RR RADIO RECEP! 


Since 





The EXTRA SOMETHING 


that spells 


TOP 
PERFORMANCE 


O “primrose path” guides the fancy skater to the cham- 

pionship spotlight. The amazing feats that thrill her 
audiences were made possible only through tireless practice 
and tenacity of purpose—the “Extra Something” that spells 
Top Performance. 


In the manufacture of Seletron Selenium Rectifiers we have 
labored with similar tenacity of purpose to impart to our 
product the “Extra Something” that spells Top Performance— 
extra quality in materials, extra care in maintaining the high- 
est precision standards, extra testing and inspection from start 
to finish of the production line. 


Where such an exacting formula is followed the result must 
be a product of dependable performance and long life. 


Write today for catalog. Address Dept. ES-15 





< DIVISION 


‘OR COMPANY, Exc. QB 


1922 in Radio and Electronus 


ETR 


251. WEST 19TH STREET. NEW YORK 11, N. Y. 
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MEASURE 
NOISE FIGURE 
DIRECTLY WITH 


THE MEGA-NODE 


[NOise dioDE] 
A CALIBRATED RANDOM NOISE SOURCE 





HELPS OVERCOME RF FRONT END PROBLEMS 
e Extend the range of your high frequency receiver (TV, FM, 
Radar) by reducing noise. The MEGA-NODE provides a simple 
method of determining the noise figure. Read the noise figure 
in db directly from a meter 


e Indicating meter reads db on a linear scale. Choice of several 


output impedances. Output contains negligible hum 


e Uses: Laboratory, production line testing, development of 


TV, FM, Radar and other high frequency receivers 





SPECIFICATIONS 
Frequency Range me 
Output Impedances 5 100 300 ohms and infinity mcrolled by inel switch 
Noise Figure Range ) to 17 db at 50 ohms 
4 db hms 
Filament Voltage I ted d.c. used « filament of noise generating tut 
Power Supply \ volts 60 cps 


Dimensions s 


Price $295.00 F.O.B. FACTORY 


KAY ELECTRIC COMPANY 


25 Maple Avenue Pine Brook, New Jersey 


Caldwell 6-4000 
MANUFACTURERS OF 


Mega-Sweep Megaligner Mega-Marker SR 
Marker —Mega-Match—Mega-Pulser 





Key Sound Spectrograph Mega 
Megalyzer—Mega-Pipper—Microwave Mega-Match 


See these instruments at Booth 22 IRE Convention. 
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THE ELECTRON ART (continued) 


the counter tube can be connected 
to a typical receiver. The G-M tube 
responds to beta or gamma rays 
from radioactive elements or fission 
products, producing clicks or 
thumps from the loudspeaker in 
proportion to the density of the 
radioactivity. 

In the first connection the G-M 
tube must be the type that operates 
at about 300 volts, which is diffi- 
cult to manufacture and is short 
lived. However, further develop- 
ments of halogen-filled tubes may 
overcome these difficulties. The 
second connection shows a means 
(battery) for operating a 600-volt 
tube. The third connection, by not 
requiring an adapter on the tube 
socket, would be easier to make to 
the receiver. The first connection 
has the advantage of being com- 
pact, but in any case batteries for 
this application are small and have 
a life substantially equal to their 
shelf life. The G-M tube in each 
case is the self-quenching vapor- 
filled type having a life in the order 
of 10° counts. 

The purpose of thus using a 
radio receiver with a G-M tube is to 
provide a readily procurable de- 
tector of radioactivity. As most 
homes have at least one receiver, 
all they would need to detect radio- 
activity would be the G-M tube and 
possibly the battery. Car radios 
could be used in prospecting and to 
warn of contaminated areas, espe- 
cially in the event of a national 
emergency, without the need for 
constructing precision detectors in 
large quantities. Of course, as 
W. D. Schafer of the Los Alamos 
Lab who developed this adaptation 
points out, the indications are only 
qualitative. The merits of the 
method are its simplicity and avail- 
ability 


Electronic Analog Computer 


By H. R. HEGBAR 


(CREATIVE ENGINEERS have long been 
burned with the necessit 
forming 


v of per- 
complicated 
mathematical operations in trans- 
forming their ideas to numerical 
| design values. Digital computers, 
from desk calculators to complex 


laborious 
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You’ve got to sell it... 
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To selh to the electronic industry you've got te.put your product 
story across — t@ tha engineer as he is planning — BEFORE” his design 
is off the board. That's the time when buying decisions are started and 
purchases are mdde fox experimental models. 


Because eledyronie components or equipment are the results of 
a precise science, the electronic manufacturing industry's purchasing 
is engineer- dominated Ever), product used is specified only on its 
electrical, mechanical oN phic characteristics which are determined 
by the engineer BEFORE” the degign is off the board. 


When the experimental modal is completed and approved, and 
before production starts, purchases dye made, this time in quantity, 
based on products used in the experimental model. It's obvious then, 
that buying decisions are made BEFORE® the design is off the board. 


How do you reach design engineers at this important buying 
stage? Salesmen can’t be there all the time — but ELECTRONICS is — 
and it’s the one publication that engineers consistently use for technical 
data and product information. Make sure that, each month, you keep 
your product story before them. 


ELECTRONICS Annual Mid-June Buyers’ GuIpE, because of its com- 
plete information and year ‘round use, has became the industry's 
basic buying book and therefore the ideal medium in which to 
present, in condensed form, complete information on all your prod- 
ucts for ready reference by engineers when designs are on the board. 


THE 12 MONTHLY, AND THE ANNUAL BUYERS’ GUIDE ISSUES OF 


electronics 


A McGRAW-HILL PUBLICATION 
330 WEST 42nd STREET @ 
NEW YORK 18, N.Y. 
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Handard in the 


RADIO ano TV FIEL 


Kester is constantly developing new and better flux- 
core solders. At present there are over 100,000 types 
and sizes, each designed to do a certain job in the 


most efficient manner. 


Kot <-Mo (oh Zoteliote(-Moy @.@-1i- ar Meble/ ol bm-jol-letlot bt 4-To MM t-tol ob 


nical Service. Call in a Kester technical engineer 


today and let him specify the solder that will enable 
Zolv Un CoMo (ole dost aro) (ol -sabele ms Cott(-) aren eleMol-1ht-) a 





Free —Technical Manval * 


Send for Kester's new 28-page 
manvol, “SOLDER and Solder- 





ing Technique . @ complete 

onalysis of the application and 
Properties of soft solder alloys e 
ond soldering fluxes 


KESTER SOLDER 9 -_ W 


COMPANY 


4201 Wrightwood Avenue, Chicago 39, Illinois 






KESTER 
SOLDER 


Factories Also At 
Nework, New Jersey Brantford, Canada 
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Linear differential equations are solved by 
math technician Marion Crawford on this 
compact computer in one-tenth the time re- 





quired by hand P e answer 
recorded as a curve on the paper tape 
electronic machines, make possible 
the solution of complicated re- 
search problems involving much 
data. The analog computer, on the 
other hand, in which continuous 
rather than incremental informa- 
tion is used, provides engineers 
with workable design constants at 
a minimum expenditure of time and 
effort. For these reasons the com- 
puter developed for the United 
States Air Forces by the Goodyear 
Aircraft Corporation’s Electronics 
and Control Aerophysics Dept. 
is of the compact electronic analog 
type. 

This computer employs stable, 
high-gain plug-in d-c amplifiers, 
which, with associated input and 
feedback networks, become func- 
tional units performing the linear 
operations of summing, multiply- 
ing, integrating, and so forth. Each 
of these operations may be per- 
formed with an error of less than 
0.1 percent. When properly con- 
nected, the computer obtains the 
general solutions to sets of simul- 
taneous differential equations hav- 
ing constant coefficients. It is par- 
ticularly useful in the field of air- 
craft stability analysis, simulating 
the dynamic characteristics of the 
airframe and autopilot. 

Each computer contains 20 uni- 
versal d-c amplifiers that can be 
used for any of the linear opera- 
tions. It also contains 10 one-mi- 
crofarad polystyrene capacitors for 
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LABORATORY-GRADE 
CAPACITORS 


for the following applications: 


Electronic Computers 
Differential Analysers 


¢ Frequency Determining Circuits 
Bridge Standards, etc. 


Characteristics 
¢ LOW DIELECTRIC ABSORPTION —.01-.02% residual 
e LOW DISSIPATION FACTOR —.0002-.0003 at 1 Mc 
e CONSTANT Q and CAPACITANCE © © —from DC to 100 Kc 
e HIGH INSULATION RESISTANCE —10"? ohms mfd. average 
e NEGATIVE TEMPERATURE COEFFICIENT —minus 400-500 ppm /°C. 























og mn Dimensions 
LAG101.. 0001 19/32x1 3/16” 
LAG201 0002 19/32x1 3/15” 
LAGS501 0005 19/32x1 3/16” 
LAG102. 001 19/32x1 3/16” 
LAG202 002 19/32x1 3/16" 
LAGSO2.. 005 3/4x1 3/4" 
LAG103. 01 3/4x1 3/4” 
LAG203 02 3/4x2 1/4” 
LAGS503 05 29/32x2 1 4” 
LAC 104 1 2 1/441 3/4x1” 
LAC 204 2 2 1/4x2 1/2x1 3/16” 
LAC 504 5 4x2 1/2x1 3/16” 
LAC 105 1 4x3 3/4x1 1,4” 
LAC 205 2 4x3 3 4x2 1/4” 
LAC 505 5 6x3 3 4x4 9/16" 
TYPE LAG—Glassmike style. TYPE LAC—Rectangular metal can 
Specify Tolerance—Std.—2%, 5%; 1% to order 
RATED VOLTAGE—SOOVDC. Resistance and absorption readings taken at 200 VDC. 





Come in and see us at Booth No. 334 at the 


LR.E. — rg sg os New York 
Orrondenser Products Company 


1375 NORTH BRANCH STREET + CHICAGO 22, ILLINOIS 
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MICROAMPERES 


mas wp terme rs) 


IMPROVED MECHANISM IN NEW 
312-INCH PANEL INSTRUMENTS. TYPE DO-71* 


These instruments have been designed for greater reliability, more accuracy, 
and longer life. The use of high-strength Alnico magnets results in high torque, 
good damping, and quick response. This allows the use of larger pivots which 
give greater sturdiness. It also permits a large clearance between the stationary 
and moving parts to help assure years of trouble-free performance. And all 
main components are rugged integral units (greater strength and fewer parts 
to get out of order). 


EASIER READING AND IMPROVED APPEARANCE result from other new 
features . . . New type of tapered pointer, absence of arc lines, simplified 
scale layout, and legibility-tested numerals all contribute to ease and accuracy 
of reading. 

THE HIGH ACCURACY and performance of the DO-71 instruments will add 
to the quality of your products. Plan to incorporate them in your design. Your 
nearest G-E representative will be glad to discuss applications with you. See 


him today, or write for Bulletin GEA-5102. Apparatus Dept., Gene'al Electric 
Company, Schenectady 5, N. Y. 


* Available (in round or square case) as d-c ammeters, milli 





S$, micr ters, volt- 
meters, thermocouple ammeters, and rectifier microammeters, milliammeters, and voltmeters. 


A-c instruments of same appearance and frontal dimensiens also available as milliammeters, 
ammeters, and voltmeters. 


GENERAL €@ ELECTRIC 
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THE PROBLEM 
THE EQUATION OF MOTION 
SPRING « MO 2464 KO- 8; 


SUBJECT TO SPECIFIC 
INITIAL CONDITIONS 


“ase a, DRIVING THIS EQUATION 
FORCE (|S REWRITTEN 
DASH 2h N THE FORM 
POT 
MO-6, - 2k8-KO 
THE SOLUTION 









My 
1 MEG 
AA, ARE HIGH GAIN 
O-C AMPLIFIERS 
R,° M/K MEGOHMS, R,* 2 /M MEGOHMS 











Computer arranged to solve illustrative 
mechanical probl First two amplifiers 
are integrators, third multiples by a con- 
stant, fourth is a summer and each ampli- 
fier changes the sign of its input and can 
be adjusted to multiply by a constant. 
Unused portions of computer are not shown 





use in integrating circuits and 10 
precision potentiometers for vary- 
ing the design parameters that are 
being studied. Other constants of 
the problem are fixed by _ plug- 
mounted resistors furnished with 
the computer. The complete unit 
includes a variable, accurate step- 
function generator and circuits for 
applying initial conditions in the 
form of voltages across the inte- 
grating capacitors. Dual voltage 
limiters simulate mechanical or 
other limits that may be inherent in 
some problems. 

Problems are wired at the rear 
of the computer by interconnecting 
amplifiers, capacitors, 
potentiometers, limiters and source 


resistors, 


voltages on a patch-board. Design 
changes may be studied by varying 
the controls on the front of the com- 
puter where initial conditions and 
step-function voltages are set and 
applied and constants are varied. 
When the 
problem exceeds the scope of one 


complexity of the 


computer, two or more units may 
be connected to provide the re- 
quired computing capacity. 

The complete electronic sliderule 
weighs 650 pounds and is contained 
in a standard 19-inch relay rack 
cabinet 6 feet high. The computer 
houses all required regulated power 
supplies in addition to the func- 
tional circuits; it requires about 
1,000 watts at 105-125 volts. Solu- 
tions to problems are available as 
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LEAD-IN LIN 


YOU WILL BE MORE CERTAIN to get the best receptions 
from your television or FM set when you specify ATV 
lead-in lines. 

The effects of attenuation and impedance mismatch 
on FM and Television reception are minimized by 
Anaconda Type ATV lead-in lines. 

The satin-smooth polyethylene insulation of Type 
ATV line sheds water readily, thus avoiding subsequent 
impedance discontinuities. This material also has excep- 
tionally high resistance to corrosion. Count on Anaconda 
to solve your high-frequency trznsmission problems 
with anything from a new-type lead-in line to the latest 
development in coaxial cables. asec 


*An Anaconda Trade-Mark 


Amafieson 
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A TYPE ATV LEAD-IN FOR EVERY NEED 


Anaconda offers a complete selection of Type 
ATV lead-in lines for 75, 150 and 300 chms 
impedance unshielded and shielded lines of 
high impedance. For an electrical and physical 
characteristics bulletin, write to Anaconda Wire 
and Cable Company, 25 Broadway, New York 
+, New York. 
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TO A KNOTTY PROBLEM 


Pickup 





New Astatic 


Tue FUTURE of long-playing records and the equip- 
ment to play them depends upon public satisfaction 
and convenience. For the present, to give both to the 
public requires a means of playing any type of 
record on one phonograph. That single unit must 
have an absolute minimum of extra trappings, and 
must operate with complete ease and simplicity. 

Phonograph owners whose sets operate with an 
Astatic FL Series Pickup are enthusiastically satis- 
fied, encounter no inconvenience. Their set includes 
only one pickup. They have no limitations on the 
type of record they can buy. For, Astatic FL Pickups 
play all three types of records—33-1/3, 45 and 78 
RPM. They switch from one to the other WITHOUT 
CHANGING NEEDLE PRESSURE or making similar 
adjustments. All that need be done is to insert one 
tiny slip-in cartridge for any long-playing records, 
slip it out and insert another for 78 RPM recordings. 
It's so easy a child can make the change in seconds, 
for these specially designed cartridges seat them- 
selves into playing position on the same slip-in 
principle which joins cap and barrel of many modern 
fountain pens. Entirely new pickup engineering pro- 
vides the ultimate in clarity and depth of tone, 
absence of surface noise . . . assures perfect tracking 
at only five grams needle pressure. Write for 
illustrated literature, complete details. 


FLC-33 


Crystal 
© Pickup 
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FLT-33 Crystal 
Transcription 


FL-33 Crystal 









Pickup 
Visit Astatic Booth No. 219 at 
1. R. E. Convention, New York 
March 7 to 10, inclusive 


LONG-PLAYING 





Astatic Crystal Devices manufactured 
under Brush Development Co. patents 
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THE ELECTRON ART continued} 


variable voltages and currents and 
may be recorded with any instru- 
ment having an input resistance 
greater than 25,000 ohms and a 
frequency response commensurate 
with the frequency components in 
the solution 


Pulse-Sinewave Converter 


By W. M. CAMERON 
Technical Officer 
Division of Radio @ Electrical Eng 
National Research Council 
Ottawa, Canada 


LTHOUGH in most apparatus us- 
A pulse techniques the de- 
sired end result is in pulse form, 
there are exceptions such as in 
pulse frequency-modulation | sys- 
tems and radar radio links where 
sinewave output is desired. A 
simple and useful method of con- 
verting the output pulses to sine- 
waves is to produce a positive and 
a negative exponential, which are 
then folded to produce a wave hav- 
ing approximately sinusoidal char- 
actertistics. The circuit for doing 
this requires few components. 


Wave Synthesis 


Several practical considerations 
suggest the sort of converter most 
suited to this problem. The pulse 
energy, when averaged over a re- 
currence cycle, is quite low. Thus, 
although low-pass filters are con- 
ventionally used to obtain sine- 
waves from pulses, it would be 
preferable that the converter con- 
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FIG. 1—Circuit for converting pulses to 
sinewaves is simple and more compact 
than a passive filter. Component values 

are for a repr i licati 
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How to deal effectively with VIBRATION: 


(- 
Locale ..with an MB PICKUP 


Any trace of vibration comes to light when you attach this 
sensitive electrical pickup to your product. A rugged, preci- 
sion-built product, it will withstand rough treatment. 


When bolted to equipment under test, this velocity-type pickup 
faithfully converts vibratory motion to an electrical output 
Signal can be visualized with an oscilloscope. Major industries 
today find it indispensable for accurate analyses. Write for 
bulletin 124. 





.. with an MB EXCITER 


4 
You can’t beat this electro-dynamic exciter for shaking “bugs” 
out of products. With its frequency and force adjustments, you 
can “scan” a product for vibratory response—or fatigue-test it. 


Take one case where a manufacturer of turbines was beset by 
blade failures. With an MB Exciter, he was able to resonate 
blades to destruction quickly—while studying their motions 
with stroboscopic light. In this way, he got to the cause of the 
trouble visually! More data in our bulletin 210B. 


reghate 
... with ISOMODE* MOUNTS 


Because Isomode mounts have equal spring rates in all direc- 
tions, they’re efficient at all angles — and they isolate all 
modes of motion! 





That’s why, by adopting Isomode units, one company was able 
to simplify suspension brackets and save on manufacturing 
costs in addition to improving vibration control! Another has 
been better able to cushion heavy duty engines—without re- 
designing the mounting system! Ask for bulletin 202 and 





Design Chart. *Trade Mark Reg. U.S. Pat. Off. 
You can see why more and more engineers contact THE 
MB when they run into trouble with vibration. MANUFACTURING COMPANY, Inc. 


We'll be happy to cooperate with you on your 





; < : 1060 State Street 
problems. For more information and for bulletins a1 
on the above MB products, write to Dept. E5. New Haven 11, Conn. 
Will you be at the I. R. E. show in N. Y.? VIGRATION ISGLATOR UNITS - VIBRATION TEST EQUIPMENT © 


See our demonstration in Booth 250, March 7-10. 
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THE STORY OF THE 
AD AND ITS MRC-15--- 
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MM 
INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET e DENVER 10, COLORADO 





WRITE FOR TECHNICAL BULLETIN SP-195R 





| THE ELECTRON ART (continued) 
tain an internal power source to 
furnish an output of reasonable 
amplitude. This requirement im- 
plies the use of vacuum tubes, but 
the number of tubes should be held 
to a minimum. The converter out- 
put should have reasonably low 
harmonic content, so that addi- 
tional filtering can be a minimum, 
but cannot use resonant circuits 
for this purpose because the out- 
put frequency should be a function 
of the pulse rate. 

Figure 1 shows a circuit that 
meets these requirements. The first 
tube is biased to cutoff. A positive 
pulse on its grid causes C, to dis- 
charge through the tube for the 
duration of the pulse, after which 
it charges slowly through R,. The 
exponential wave thus obtained is 
applied through an R-C network to 
the grid of V.. The plate circuit of 
this tube also has a long time con- 
stant that prevents any sharp dis- 
continuities from appearing in the 
output wave. The curves on the 
diagram show the waveforms at 
various points when the circuit is 
operating at the frequency for 
which the second harmonic is the 
least. With an input pulse of 30 
volts peak, the output has an ampli- 
tude of about 17 volts peak to peak. 


Design and Performance 


For tube and component values 
as shown in Fig. 1, the values of C 
and C, for least second harmonic 
distortion at frequency f, are given 
approximate!y by the empirical 
formula 
( Cc 3.70 10° (f,°") uaF 
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FIG. 2—-Measured variations of voltage 
output and percent harmonics show per- 
formance of pulse-to-sinewave conve-:ter 
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TYPE 211 — PRECISION 
WAVEGUIDE SLOTTED SECTION 


(%" x 14" Waveguide) 


Broadband Operation: Crystal 
and Bolometer Detection; 
Ball Bearing Carriage Support 


TYPE G12 — TUNABLE CRYSTAL 
AND BOLOMETER MOUNT 
Type N Coaxial Line 
Broadband Operation: Accurate 
Square Law Detection 


PRECISION MICROWAVE 
MEASUREMENT COMPONENTS 


@ Similar slotted sections and 
probes in standard rectangular 
waveguide and coaxial ite s1Zts 
make possible LU d 
ance measurements over the 
spectrum from 1000 
to 40,000 megacyeles per second 


microwave 


@ The instrument illustrated 

serves both as a general purpose 

erystal or bolometer detector and 
Peer ri mirtaiiiiiitae taitae lila ill a 
the multiplication of erystal- 
controlled u-h-f signals into 
the microwave region 


TYPE 575 —- REACTION TYPE 
FREQUENCY METER 


x 44° Waveguide) 


Micrometer Precision; Full 
Waveguide Frequency Coverage 
Ease of Operation 


TYPE 559-A — PRECISION @ Thi- unit is representative of a 
FREQUENCY METER 


lox 15” Waveguide) 


complete new line of precision fre 
queney meters available with re 
action or transmission coupling, 
and providing maximum accuracy 
even when exposed to extremes 
of temperature and humidity 


Direct Reading Dial; Linear 
Drive; Hermetic Sealing; 
Temperature Compensation 


@® Currently available in 
three wave guide sizes to pro 
from 3950 to 


10.000 megaeyeles 


vide coverage 
per second, 
the s« frequeney Ineters com 
bine simplicity of operation, 


‘ 
precision, and relhability 








TYPE 170 PRECISION CALIBRATED 
VARIABLE ATTENUATOR 


2 SL Waveguide) 


Metallized-glass Attenuating 
Element; Precise and Permanent 
Calibration; Negligible 
Insertion Loss 


The instruments illustraied above are the result.of 


vide the microwave research engineer with test 
equipment of ultimate accuracy and reliability over 


the continuing efforts of PRD’s skilled staff to pro- - 


@ A full complement of fixed 
and variable attenuators and 
broadband terminations in 
standard waveguide 

sizes provides cover- 

age from 2600 to 40,000 


megacycles per second 





of novel character are used to give the many out- 
standing features available in the complete PRD 
line of precision microwave measurement and test 
equipment. An illustrated catalog may be obtained 








broader and broader frequency bands. Techniques by writing on company letterhead to Dept. E-1. 





202 TILLARY ST., BROOKLYN 1, NEW YORK 
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Speaking of Percentages 
THE 


MY CALEX 
CORPORATION OF AMERICA 


sincerely believes that every user of insulation will be 
interested in the following progress report on Mycalex 410, 
molded — exclusive formulation of the Mycalex Corp. of 
America — for the four year period, 1945-1948: 


¢ Average selling price of Mycalex 410 reduced by 
more than 50% over the past four year period. 


¢ Raw material costs increased approximately 
150%. 


@ Labor costs to make Mycalex 410 increased ap- 
proximately 50%. 


@ Demand and production of Mycalex 410 in- 
creased approximately 500%. 


The constantly increasing number of users of Mycalex 410 
have benefited — with a better product —better service and 
deliveries—at a lower cost. 


Research, plant expansion, improved engineering, addi- 
tional new efficient manufacturing equipment—have per- 
mitted us to make available in increased quantities - 
—Mycalex 410—molded—at prices comparable to other 
less efficient molded insulations. 


MYCALEX 410 is now priced 
meet rigid economy requirements 


Send us your blue prints. We can handle the tough jobs as 
well as the less complicated ones. Any interest evidenced 
on your part in Mycalex products and services — will re- 
ceive the prompt, courteous and intelligent attention of a 
competent Mycalex factory sales engineer. He will receive 
the fullest backing and cooperation from other factory 
executives—to serve you promptly — 
with a quality product and at an eco- 
nomical and fair price. 














THE ELECTRON ART (continued 


and C, is ten percent of this value. 
The coupling capacitor C, should be 
kept large so that it does not in- 
troduce appreciable phase shift. 
Part of the justification for this 
approximate formula is that the 
impedances in the circuit are ad- 
justed to produce only slight load- 
ing on previous loops in the 
networks. The approximation is 
within ten percent of the rigorous 
result, which is commensurate with 
the tolerance of commercial com- 
ponents. 

Other factors than component 
values influence the waveform. 
With plate supply voltages of 200, 
150 and 100 volts the corresponding 
second harmonics were 15, 17.3 and 
20 percent at 2,200 cps. Values 
ranging from 14.5 to 21 percent 
were found at the same frequency 
when other tubes of the same type 
were substituted. Figure 2 shows 
the harmonic content from a typi- 
cal converter (measured on a Gen- 
eral Radio type 636-A Wave Ana- 
lyzer) expressed as a percentage of 
the fundamental. Four converters 
operating within the band from 500 
to 4,000 eps but having different 
f, were tested. The second har- 
monic present at f, was 2.7, 3.2, 
4.0 and 2.1 percent respectively. 

In planning an adaptation of this 
converter for other ranges or tube 
complements, the two functions of 
the circuit should be kept in mind. 
The part of the circuit to the left 
of C, produces an exponential wave 
from the pulse input. A large ex- 
ponential voltage change across C, 
is desired and will be obtained when 
the impedance of R,-C, is high 
and V, has low plate resistance and 
high emission capability; a sharp 
cutoff tube requires lower input 
pulses than a remote cutoff type. 
The part of the circuit to the right 
of C, is a dynamic filter in which R. 
is in series with the plate resist- 
ance of V. during both charging 
and discharging of C,, the voltage 
change across C. being effected by 
varying the plate resistance. With 
other tubes, R, should be chosen for 
best filter action. While one might 
obtain the required filtering with a 
passive L-C network, the size of 
the inductances necessary at these 
frequencies that will match a driv- 
ing impedance in the order of 0.5 
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Sets astonishing high operational 
record for telemetering commutator 
used on aeronautical research proj- 
ects ... MYCALEX 410 only insula- 
tion to fill exacting requirements. 


To February 7,1949, more than 200 hours of 
maintenance free, high speed, clean signal 
telemetering commutator performance has 
been logged on MYCALEX 410 Units. . . . Ex- 
perience indicated four hours was optimistic 
. .. Specifications hoped for ten hours... 
and the challenging problem was solved by 
MYCALEX 410 molded insulation. 


SPECIFICATIONS TO BE MET IN PRODUCING MYCALEX 410 MOLDED 
INSULATION COMMUTATORS FOR TELEMETERING 


0.0. 2.996” + .000 — .002 © Location of 3 slip rings and the 3 contact 
arrays from the center has a total tolerance of + .001. © Contact spacing 
6° apart + 1 minute. © Parting line thicknesses on insulation body are 
+ .002 —.000. * Concentricity between bali bearing bushing and 0.0. 
.0015. © Assembly height from face of slip rings and contacts to Mycalex 410 
has tolerance of + .002 —.000. © Every contact must be tested from its 
neighbor contact for infinity on a 500 volt megger meter © Plate ambient 
—20° C. to + 100° C. © Plate to operate at 95% humidity must not warp, 
crack, change in dielectric constant or resistivity * Contacts to resist high 
temperatures and must not loosen when repeatedly heated by soldering. 





SPECIFY MYCALEX 410 for Low Dielectric loss. . . . High Dielectric strength. 
... High Arc Resistance. . . . Stability over wide Humidity and Temperature 
Changes. . . . Resistance to High Temperatures. . . . Mechanical Precision. 
... Mechanical Strength. . . . Metal Inserts Molded in Place. . . . Minimum 
Service Expense. . . . Cooperation of MYCALEX Engineering Staff. 


SINCE 1975 


MYCALEX MYCALEX CORP. OF AMERICA | 





MYCALEX 410 


MAKES HISTORY 






Illustrated are top and bottom views of the MYCALEX 
410 molded insulation commutators manufactured to 
the specifications of Raymond Rosen Engineering Prod 
ucts, Inc., for Air Material Command and Navy teleme 
tering projects. This commutator, with 180 contacts 
and 3 slip rings of coin silver, samples sixty channels 
of information such as air speed, altitude, angle-of- 
attack, temperature, pressure, voltage and other vari- 
ables; and provides thirty synchronizing pulses. 


: 2 
MYCALEX 410 molded insulation is designed to 
meet the most exacting requirements of all types 
of high frequency circuits. Difficult, involved and 
less complicated insulation problems are being 
solved by MYCALEX 410 molded insulation . . . 
the exclusive formulation of MYCALEX CORP. OF 
AMERICA ... our engineering staff is at your 
service. 


“Owners of ‘MYCALEX’ Patents” 
Plant and General Offices, CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


You are cordially invited to visit our display at the Radio Engineering Show, Booth 82 on the main floor, where you will see in test 
the MYCALEX 410 COMMUTATOR, above described also on display will be a great many high frequency electronic components 


molded of MYCALEX 410 insulation 





Stupakoff 


HERMETIC SEALS 


e TYPES AND SIZES TO MEET YOUR NEEDS 


Listed below are typical standard sizes of Stupakoff KOVAR- 
GLASS Terminals. We are equipped to handle orders of any size 





TERMINA 


B FIGURE NO 


FLANGE 
DIAMETER 
Inches) 


L 


OVERALL 
LENGTH 
(Inches 


MAXIMUM 
AMPERES 


MAXIMUM 
LEAKAGE 


PATH (inches) § 





960044 
954004 
952065 
952056 
950053 
955007 
952013 
952006 
951049 
951027 
951015 
951007 
952053 
950049 
950048 
950044 
950041 

950022 
950001 


ANDO VOZSERK- KA WAOAOMONSyY 


625 
250 
380 
200 
200 
340 
875 


672 
340 
500 
212 


2.500 


| 
1 
1 
1 


750 
875 
220 
484 
250 
937 
843 
531 

250 
800 
78) 

531 

687 
000 
500 
125 
375 
875 


30.0 
13.5 
12.0 

4.0 

2 

4.0 
75.0 
12.0 
10.0 
15 


AWMnoOuUu-WUaew 
CDUAMnNnoOAnnn 


ain: an 


aw 


.188 
125 
400 
060 
035 
035 
200 
080 
050 
400 
090 
312 
060 
080 
150 
550 
425 
295 





Write for detailed specifications and prices. 


STUPAKOFF 


CERAMIC & MANUFACTURING CO. 


LATROBE, PENNA. 





| 
| 
| 
| 
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megohm is the main drawback. 

When the electronic converter 
circuit is used in frequency-modula- 
tion equipment, the deviation should 
be limited to five percent of the re- 
currence frequency. A circuit of 
this type was used successfully in a 
pulse frequency-modulation system 
that carried audio frequencies to 2 
ke on a mean recurrence frequency 
of 5 ke. 


CBS Listener-Counter 


OPERATION of a newly developed In- 
stantaneous Audience Measurement 
system known briefly as IAMS was 
described by Peter C. Goldmark, di- 
rector of engineering research for 
Columbia Broadcasting System, at 
a recent IRE New York section 
meeting. The system involves hav- 
ing 1,000 transceivers located in 
preselected homes and actuated by 
pulses sent out by a master broad- 
casting station along with its regu- 
lar program. When interrogated, 
the transceivers broadcast uhf 
pulses in turn that are picked up 
and collated at the measuring loca- 
tion. Results appear in the form of 
a graph on paper tape, showing the 
percentage of sets in use and tuned 
to a particular station at the time 
of interrogation. 

Each transceiver is about the 
size of a cigar humidor. Installa- 
tion merely involves plugging into 
a wall outlet and connecting to the 
a-m, f-m and tv sets in the home. 
Additional features that can be in- 
corporated include a yes-no push- 
button that allows the listener to 
vote on various questions asked 
over the air, and means for identi- 
fying in which of three income 
groups and three geographic 
groups the responding transceivers 
are located. 

Motor-driven clocks in the trans- 
ceivers are synchronized with a 
master clock at the transmitter that 
has its face divided into 60 infor- 
mation segments, 20 each for a-m, 
f-m and tv sets. As the hand of the 
clock in each transceiver reaches a 
segment, the transceiver sends out 
a pulse if the set and_ station 
assigned to that segment are on in 
that home. The clock hand makes 
one revolution in 24 minutes, and 
the 1,000 transceivers polled at 
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ONLY THE POTTER DECADE COUN 


A Bhonn, 









Fhe 


4b 





Plug-in type decade using 12AU7 tubes. 
Note the simple, accessible construction. 


The POTTER 4-tube Dec- 
ade Counter Circuit has 
| | been proven by over five 
\ ory years of actual operation in 
Government proving 
grounds, as well as in numerous indus- 
trial applications in which a precise count 
is required for packaging or automatic 
machine control. The Decades are avail- 
able either as components to be used in 
your equipment, or in a packaged POT- 
TER Scaler, Predetermined Counter, or 
Precision Counter Chronograph. Modi- 
fied or specially-designed counting, tim- 
ing and calculating equipment can be 
supplied for special applications. 


For an accurate appraisal of your prob- 
lem, call or write Department 6-A. 
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YOU; CAN COUNT 
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TER 






OFFERS: 


-the simplest and most 


reliable decade circuit 





@ DIRECT DECIMAL READ-OUT — four neon glow 
lamps designated |—2—4—8, provide a direct indi- et 
cation (0 to 9) of the four trigger stages without a : 
complex resistor matrix. 


@ WIDEST BIAS RANGE — (best test for a counter 
circuit) insures stable operation. 


@ PREDETERMINED COUNTS — exclusive comple- 
mentary predetermining makes possible a simple count 
selector switch and single pulse output at the prede- 
termined count. 


@ SMALLEST NUMBER OF COMPONENTS—uses only 
four tubes, four glow lamps and the minimum number 
of parts. 


@ DEPENDABLE—all components are the finest. Ex- 
amine any of our counters to see the best in electronic 
construction. 
APPLICATIONS: 

PULSE AND SINE 

WAVE COUNTING 
PRECISION TIMING 
FREQUENCY MEASUREMENTS 
RADIATION MEASUREMENTS 
AUTOMATIC MACHINE 

CONTROL 

FREQUENCY DIVIDING 


MEMORY AND TRANSLATION 
PACKAGING BY 
PREDETERMINED COUNT 
FLUID AND GAS 
FLOW MEASUREMENT 


BUSINESS MACHINE 
CALCULATORS 





Single Predetermined type dec- 
ade using 6SN7 tubes. A sim- 
ple switch provides selection 
of any predetermined count. 


POTTER INSTRUMENT CO - INC 


136-56 ROOSEVELT AVENUE, 


FLUSHING, N. Y. 








ON POTTER! 


181 












EW R 
MARCH 7th TO 
10TH 





AN3168 PLUG 


AN3102 RECEPTACLE 





AN3100 RECEPTACLE AN3107 PLUG 


BASIC a SERIES rinreen 





| 
C2?ZZ2KA 
THOUSANDS eh nai 


OF VARIATIONS AND eats 
ACCESSORIES 





RK-22 PLUG 





K-31SL 
RECEPTACLE 





K-22¢ 
PLUG 





K-21 PLUG 
K-325 
RECEPTACLE 
K-23C PLUG 
Shown here are the basic 
shell designs of the two K-22 PLUG 


leading type series of con- 
nectors for aircraft, radio, in- 
struments, television, cam- 
era and general electrical 
and electronic applications, 
combining more than 400 
different insert (contact) ar- 
rangements. Listed in the 
— bulletins which will i 
sent free upon request. K-32SL 
Address «in scot 120. i RECEPTACLE nay oem 





SINCE 1915 


BAW NINTON ETRE ary 2 


ELECTRIC 


Lue Viti. Lompany 3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 





IN CANADA: Cannon Electric Ltd., Toronte * World Export: Frazar & Hansen, San Francisco, California 
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each of the 60 segments can thus 
send up to 60,000 separate re- 
sponses to the system receiving 
antenna. During the nine months 
of operational tests this antenna 
has been atop the Chrysler building 
along with a special uhf receiver 
and binary counter capable of 
counting up to 250,000 units per 
second. The output of the counter 
is coded and sent over phone line to 
CBS headquarters, where the in- 
formation is uncoded and recorded 
on a Leeds and Northrup instru- 
ment that gives the desired in- 
formation at a glance. 


Rotating Probe Machine 


By GeEorGeE L. STAMBACH 


Naval Researe oh Laborator 
Navy Department 
Washington, D. C 


TO INVESTIGATE the nature of field 
patterns in multicavity magne- 
trons, rotating probes have been 
used. The machine developed at 
this laboratory possesses novel 
features that make it simple and 
reliable in use. 


Construction of Machine 


The rotating probe machine is a 
device for exploring fields in re- 
gions of cylindrical symmetry and, 
as developed for use with magne- 
trons, displaying the field intensity 
distribution on a synchroscope. Its 
use permits the identification of 
oscillation modes in magnetrons 
without laborious measurements. 
The accompanying photograph of 
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MAGNE TRON 
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Field patterns inside magnetrons can be 
measured easily with this probe machine 
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THREE IMPORTANT NEW 


PANORAMIC 


INSTRUMENTS FOR 
AF to UNF SPECTRUM ANALYSIS 


Panoramic Ultrasonic Analyzer, Model SB-7 for easy, fast Ultrasonic Analysis 








FEATURES USES An entirely new instrument, the SB-7 is engineered 
. to meet the urgent demands for panoramic reception 
@ Direct Reading @ High Frequency Vibration Analysis of ultrasonics—demands ranging from high speed 
© Linear Frequency Scale © Transmission Line Investigations Danoramic analysis of jet engine vibrations to pano- 
© Continuously Variable Scanning ® Carrier System Monitoring ramic-simplified monitoring of telemetering sub- 
Width @ Harmonic Analysis carriers. 
@ Linear and 40db linear log am- © Feedback System Studies The SB-7 an automatic scanning receiver graphi- 
plitude scale © Material Testing cally presents frequency and level of signals in the 
©@ Stabilized Frequency Calibrations @ Telemetering ultrasonic spectrum. Special control features enable 
© Conti ly Adjustable Selectiv- @ Medical Studies selection and spreading out of any narrow band for 
ity highly detailed examination. 
® 


Wide Input Voltage Range 


My : Versatility PLUS in RF Spectrum Analysis 
PANALYZOR PANADAPTOR Incorporating completely new design features to 





provide long and short persistence Panoramic dis- 
aes SB-3° MODEL SA 3° plays with extremely fine signal resolution, the SB-8 
Pe and SA-8 offer increased possibilities in RF spectrum 
! ; analysis. 
Typical new applications include . . . Energy dis- 
FEATURES USES tribution investigations of pulsed RF signals with 
j low p.r.f.'s @ Side band analysis of AM and FM 
© Variable Resolution 10:1 Range © Analyzing AM and FM Trans- : 
© Long persistance Cathode-ray mitters signals modulated by low audio frequencies e 
Tube . . . 5” Screen © Testing Industrial RF Equipment Monitoring of signals very closely adjacent in fre- 
© Synchronous or non-synchronous . en Oscillation and quency. 
. ‘anaae ican Oi ® Monitoring Communications Fre- Both Panalyzor and Panadaptor Models are avail- 
© Signe! Amplitude Compression Taanee able in the following three types: T-200, T-1000 and 
© Continuously Variable Scanning @ Checking Diathermy Units T-10,000 having scanning widths of 200 kc. 1 mc 
Width e 


Investigating Pulsed RF Signals and 10 mc respectively. 


PANORAMIC SONIC ANALYZER, MODEL AP-1* 
Complex Audio Wave Analysis with Speed PLUS 
Model AP-1 assures faster and far simpler audio analysis by automatically separating 

and simultaneously measuring the frequency and amplitude of complex wave components 


Whether your problem is investigation of harmonics, transmission characteristics of 
lines or filters, vibration, intermodulation, noise or acoustics, the startling advantages 
offered by the Panoramic Sonic Analyzer will provide solutions faster. 








ADVANTAGES: Quick graphic views of the 40-20.000 cps spectrum are provided once 
per second @® Chances of missing weak or 
high frequency components are removed @ 


Random changes in wave content can be ob- 
served @ Operation is comparatively simple 
@®Measures amplitude ratios as high as 1000:1 
FEATURES: @ Logarithmic frequency scale 
@Linear and linear log voltage scale @ Wide 


input voltage range @ High sensitivity @ Direct c 0 A p 
4) 


reading ® Calibrated for absolute or relative (fA 

amplitude measurements R A D | 0% 
*Will be on display at the March IRE Convention, Booth 241-2 TRURURUT RITA sas FP) Cable Address 
Write for Complete Specifications on the above four instruments Mgauiyoolee PANORAMIC, NEW YORK 











Exclusive Caonodian Representative. Conadian Marconi. Lid 
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@ If your requirements are for extra fine-pitch gears and 


pinions with precision tolerances, send us your prints 
for quotation. Beaver Gear engineers are trained to assist 
you in the design and application of this type gear. 


MEMBER OF Our workmen are specialists in manufacturing small 
on and medium size, fine and extra fine-pitch gears to your 
ats , . 

ee most exacting specifications. 





| ier 
<9 SEND FOR BULLETIN 


oy ARMELE STREE ROCKFORD 
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PARAMOUNT PAPER TUBES » 








“Serer ee ee 
RAS eeee¢ 
ee 9,999," 
99,9 YY XOXO 


RADIOS 











Another Prominent Manufacturer 
Relies on Paramount Quality 





@ This is typical of the wide use of PARAMOUNT 
paper tubes by leading manufacturers of electrical, 
radio and electronic products. With over 15 years 
of specialized experience, PARAMOUNT can pro- 
duce exactly the shape and size tubes you need for 
coil forms or other uses. Square, rectangular, or 
round. Hi-Dielectric, Hi-Strength. Kraft, Fish Paper, 
Red Rope, or any combination, wound on auto- 
matic machines. Tolerances plus or minus .002’. 
Made to your specifications or engineered for you. 


SEND FOR 
ARBOR LIST OF 
OVER 1000 SIZES 

Lists greot variety of 
stock orbors. includes 
mony odd sizes. Write 
for Arbor List today. 


Inside Perimeters 
from .592" to 19.0° 








PARAMOUNT PAPER TUBE CORP. \ 


616 LAFAYETTE ST., FORT WAYNE 2, IND. 
Manufacturers of Paper Tubing for the Electrical Industry aa 
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THE ELECTRON ART (continued) 
the machine shows its essential 
parts. 

The magnetron anode assembly 
is clamped on a table that can be 
moved horizontally and vertically to 
permit centering and exploring the 
field axially or radially. The anode 
is excited by a leop or waveguide 
coupling into one of its cavities. 
The magnetron’s cathode is re- 
placed by the coaxial line of the ro- 
tating probe. The probe proper con- 
sists of a short wire projecting 
radially from the center conductor 
of the line through a hole in the 
outer conductor. The voltage in- 
duced on this probe is the inte- 
grated effect of the radial electric 
field between the tip of the probe 
proper and the outer surface of the 
cylinder (face of the replaced 
cathode). 

The lower end of the coaxial line 
of the probe is held and driven by 
a chuck, the details of which are 
shown in Fig. 1. The upper end of 
the line is coupled through a rotat- 














ass 
JOINT 















view AA 











FIG. 1—-At the top is the cross-section of 

the rotating r-f joint. in the middle is the 

probe, and below is the centering chuck. 

The rotating joint eliminates sliding elec- 
trical contacts 
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Well gladly SPLIT A HAIR for you... 
and gold-plate it too! 





F'. Wire Headquarters often gets 6"'. Uniformity of the goldplating 


darndest problems . . . solves was as important to performar 


‘em, too! Here’s a os -xample: icteristics of the wire as the exact 
A manufacturer of spe pigesinamen siege liameter of t 

‘tronic tubes required a quantity o Fine Wire Headquarters accepted 

28" { ‘ast n wire, which is this challenge, went to work wit] 

he diameter of a human hai: speed and accuracy and delivered thi 

And this edseiaa ated witha Oat yold-plated hair-splitting assignment to 


77 * * 
h American Philips sy 
wires in practi ly a 
when you have a } 
1 on Fine W He 
, maker: NORE! 
num product 


NORTH AMERICAN esitpciangies bteweerouse INC. 


Dept. XT-3, 100 East 42nd S . & 
Export Representative - Philips Export Corporation + 100 East 42nd Street, New York 17, N. Y. 
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Seven new planes completed 
ooo at a cost of 54.30! 


New planes can’t fly without control cable, and this manufacturer needed some 








—fast. He got it the same way he regularly gets many supplies and parts—by 
Air Express. Ordered in a.m., delivered to plant same day. 500 miles, 28 lbs., 
Air Express charge only $4.30. So production continued without a break. 





~ 


$4.30 included pick-upand delivery at 
no extra charge—and receipt for ship- 
ment. All this, plus the world’s fastest 
shipping service. That’s Air Express— 
used with profit by every business. 





Shipments go on all flights of Scheduled 
Airlines. Speeds up to 5 miles a min- 
ute—no waiting around. Direct ser- 
vice to over 1,000 airport cities, air- 
rail for 22,000 off-airline offices. 


Facts on low Air Express rates: 


22 Ibs. of new fashions goes 700 miles for $1.73. 
6-lb. carton of new jewelry line goes 1.000 miles for $2.24. 
Same day delivery in both cases if you ship early. 


Only Air Express gives you all these advantages: Special pick- 


up and delivery at no extra cost 


You get a receipt for every shipment 


and delivery is proved by signature of consignee. One-carrier re- 


sponsibility. Assured protection, 


too valuation coverage up to 


$50 without extra charge. Practically no limitation on size or weight. 
For fast shipping action, phone Air Express Division, Railway 


Express Agency. And specify 









Air Express delivery’’ on orders. 


SPECUV Me 


ZSS 


— GETS THERE FIRST 





Rates include special pick-up and delivery 
door to door in principal towns and cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE u.s. 
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THE ELECTRON ART 


(continued) 


ing radio-frequency joint to the de- 
tector, which can be simply an un- 
tuned crystal rectifier if the signal 
is strong enough, or a tuner and re- 
ceiver as shown in Fig. 2. The out- 
put of the detector feeds the syn- 
chroscope which is synchronized 
with the rotation of the probe. The 
rotating joint was designed for 10 
centimeters, and, although it is fre- 
quency sensitive, its impedance re- 
mains constant with angle of rota- 
tion, and good patterns have been 
obtained over the range from 7 to 
35 centimeters; Fig. 1 shows the 
details of its construction. 

In mounting an anode on the 
table for measurement, the probe 
is removed through the lower 
chuck, the anode assembly mounted 








ROTATING] | TUNER >] REcEWER 


i 
































oda 
SIGNAL 
ANODE GEN (cx) 
" ame 
rl SCOPE 
SYNC 
i it eanedlan alae aliaaad 7" 

















FIG. 2—-Block diagram shows association 
of other measuring equipment with the 
rotating probe machine 
firmly on the table, the table above 
the chuck, the probe returned to 
position, and the anode finally cen- 
tered on it. The chuck and rotating 
joint are precision machined be- 
cause a small eccentricity of the 
probe produces considerable shift- 
ing of the resonant frequency of 
the anode thus distorting the pat- 
terns obtained. This chuck holds 
the shaft to less than one-thou- 

sandth of an inch deviation. 


Measuring Magnetron Modes 


Under the usual condition that 
the only modes of a magnetron that 
are of interest are those in which 
the cavities act as quarter-wave 
resonators, there are as many in- 
depent modes as there are cavities. 
Each of these modes has its partic- 
ular field configuration. In turn, 
the field pattern of any mode can be 
analyzed into a series of configura- 
tions varying sinusoidally with an- 
gular position around the cavity. 
The probe samples the radial com- 
ponent of voltage of these config- 
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Particularly 
suitable for 
Electric 

Organ work 


18 di 
on OF Lb, la. 


(50 WATTS) 


15318’ HEAVY DUTY PM. 
OUMSPARCS 





GOODMANS INDUSTRIES LTD. 
Lancelot Road, WEMBLEY, Middlesex, ENGLAND 





(25 WATTS) 







Reliability is the keynote of these 
high-power reproducers. Rugged in 
construction, yet built with the pre- 
cision of scientific instruments, they 
have been designed especially for 
heavy duty P.A. application. Both 
Loudspeakers combine the three es- 
sential requisites — efficiency, clar- 


ity and utmost dependability. 





Maximum Power Capacity 


Pry 40, 6,000 c.p.s. 
Fundamental Resonance 60 c.p.s. 
Voice Coil Impedance 15 ohms. 
Total Flux 215,000 lines 
Overall Depth 8% 

Net Weight 28 Ibs. 6 ozs 


Maximum Power Capacity 


Response 35/ 4,000 c¢.p.s. 
Fundamental Resonance 55 ¢.p.s. 
Voice Coil Impedance 6 ohms. 
Total Flux 267,000 lines 
Overall Depth 9.9/16" 
Net Weight 35 Ibs. 





15” P.M. LOUDSPEAKER 
Type T10/1501 15 


25 watts peak A.C. 


18 P.M. LOUDSPEAKER 
Type T11 1801/6 


50 watts peak A.C. 
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MANUFACTURING 


TORRINGTON 


HARNESS TIME TO 


SUBSIDIARY OF GENERAL TIME 


WARD 
LEONARD 
calls on 
HAYDON 


for 
DEPEN DABILITY 





in TIME DELAY RELAYS 


Ward Leonard is one of many reputable manu- 
facturers of fine quality timers, time delay relays 
and electrical control apparatus,who depend upon 
the versatility and adaptability of the Haydon syn- 
chronous motors in the design of superior products. 


The time delay relay illustrated is designed pri- 
marily for such industrial applications as delayed 
timing for preheating electronic tube filaments be- 
fore applying voltage and sequence timing in motor 
controllers. The Haydon 1600 motor provides almost 
instantaneous self-recycling on breaking the pilot 
circuit through means of a magnetic shift; choice 
of standard motor speeds make possible a wide 
range of adjustable time delay periods and the 
built-in one-way friction prevents damage to motor 
on return travel of the cam. 


Take time to talk time with Haydon engineers on 
this and other applications, A fully illustrated 
Engineering Data Catalog is yours for the asking. 
WRITE 2415 ELM ST., TORRINGTON, CONNECTICUT 


COMPANY, 


YOUR PRODUCTS 


INC. 


CONNECTICUT 





INSTRUMENTS CORPORATION 


THE ELECTRON ART (continued 


JLo 


—— = 
gan 





Y 





me [< 
ee a y \ 
<—— Sy 
| | 
~~ sain WE tice ~~ = — 














FIG. 3—Comparison of theoretical field 
patterns for first and third modes with 

d comp at cathode show 
nature of distortions inside magnetron 





urations. Because the higher har- 
monics of the field pattern fall off 
rapidly with radius, the short probe 
is more sensitive to the lower com- 
ponents. 

The presence of the metallic 
probe disturbs the field configura- 
tion. The probe should, therefore, 
be as short as possible. 

Figure 3 compares the field con- 
figurations for the first and third 
modes of an eight cavity magnetron 
with the measured field strength as 
displayed on the synchroscope. The 
magnetron anode was fed with 
pulsed power so that the field 
strength periodically fell to zero, 
thus producing the base line shown 
in the oscillograms. If the pattern 
is distorted due to extraneous in- 
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THE ELECTRON ART (continued) 


terference, ripple in the receiver, 
or other noise, the base line is dis- 
torted the same as the pattern so 
that accurate measurements can 
still be made. 


SURVEY OF NEW TECHNIQUES 


X-RAY MOVIES (cinefluorographs) 
are being used in studying move- 
ments of joints and swallowing. 
ihe technique, developed at the De- 
partment of Radiology of the Uni- 
versity of Rochester School of 
Medicine and Dentistry and de- 
scribed at the annual meeting of 
the Radiological Society of North 
America, permits such studies as 
the detailed movement of x-ray 
opaque contrast medium through 
the arteries and veins. As an ad- 
junct to medical education, it will 
permit teaching students or assist- 
ants in considerably less time than 
that now required. The apparatus, 
shown in the accompanying picture, 
limits the x-ray dosage received by 
the patient to those levels com- 
monly used in routine diagnostic 
x-ray procedures by diaphragming 
the x-ray beam to cover only the 
part of the body under study and 
by synchronizing the x-ray output 
with the camera movement so that 
there is radiation only while the 
film is being exposed. The equip- 
ment at Rochester had its origin 
in an Eastman Kodak Co. 16-mm 
unit and subsequently changed to 
35 mm. A General Electric trans- 
former, control and CRT 1-2 tube 
provide the source of x-rays that 
produce an image on a Patterson 
E2 fluorescent screen. This image 
is focused on the motion picture 
film by a specially designed Bausch 
& Lomb f0.85 lens. 





A nurse demonstrates the use of cinefluoro- 

graphic equipment. The motion picture 

camera and fluoroscope screen are mounted 
on a lathe bed for rigidity 
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FOR AUTOMATIC 
‘RESET 
TIMING 


an EXCLUSIVE HAYDON feature 
THE INTERNAL SHIFT MECHANISM 


An automatic shift mechanism has been built into the Haydon 
1600 series synchronous motor and gear unit by Haydon engi- 
neers, making possible immediate automatic resetting for devices 
such as time delay relays, process timers, interval timers, etc. 
The magnetic pull of the energized motor field is utilized to 
engage the gear train while the timing operation is in progress. 
A counterbalance in the shift disengages the gear train from 
the motor when the motor field is de-energized. The drive shaft 
is then free to be reset to its starting position by means of an 
external spring. Engaging and disengaging action is uniform 
in any position. 


Available in speeds from 15 to 1 10 rpm. 


Information on this exclusive shift feature, and complete 
data on all Haydon synchronous motors and timers, is avail- 
able in the new Engineering Catalog. 


If it's about time, request a demonstration of Haydon products 
at your desk. 


WRITE 2415 ELM STREET, TORRINGTON, CONNECTICUT 


MANUFACTURING COMPANY, INC. 


TORRINGTON (GY. ote], i itensiont as 


HARNESS TIME TO YOUR PRODUCTS 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 




















NOW...SOUND PATTERNS VISIBLY, 
PERMANENTLY RECORDED 


[ ; 


VISIBLE SPEECH CHARACTTRS 
ak - ve a a 







Ke 


|_ +#—kav——_—+4 ELECTRIC 


Two records of speech or other complex waves available. One record plots energy 
level vs. frequency and time. Other record plots energy vs. frequency at any 
selected time 

The KAY SOUND SPECTROGRAPH may be used for general laboratory analysis 
of sounds and other complex waves. It is also useful for speech education of the 
deaf, phonetic research, instruction in foreign languages and other forms of 
training where VISI 
BLE SPEECH is re 
quired. Write for full 
details 





SEE KAY 
SPECTROGRAPH & 
OTHER NEW 
INSTRUMENTS 
AT BOOTH NO. 22, 
1R.E. SHOW 














KAY ELECTRIC COMPANY 


25 S. Maple Avenue CAldwell 6-4000 





Pine Brook, N. J. 








Deeside 







WORLD’S MOST ACCURATE AND RUGGED 
TIME MEASURING INSTRUMENT. 

CAN BE MANUALLY OR ELECTRICALLY 
OPERATED. FURNISHED IN PORTABLE 
CASES OR FOR PANEL MOUNTING 


T-1E 





WRITE FOR BULLETIN 153 


also Standard Chrono-Tachometers «¢ 
Standard Custom-built Laboratory Test and Distribution panels 


HE Standard Electric lime Ca. 


sTANDARD 


FOURCEO 1884 


97 Logan Street 


Springfield, Mass. 


NEW, 


improved Fastener 
| fot mounting 

; Miniature 

» Shield 


q Cans 


one PALNUT 


SHIELD CAN FASTENER™ 





¢ Strong, positive grip 
¢ No tolerance problem 
¢ Low assembly cost 
Installs in 


popular shaped 


holes shown belou 


<— 


Live Spring arch 
holds can tightly 
against chassis 





Will not pull out 
until deliberately 
released 


A quick snap of the PALNUT Shield 
Can Fastener into the chassis provides 
a secure job, speedily assembled at low 
cost. Good ground contact is main- 
tained. May be used on any chassis 
thickness. 

SAMPLES and data on PALNUT Shield 
Can Fasteners sent upon request on your 
Company letterhead. 


*Pat. Pending 


The PALNUT ¢ 


CORDIER $1 IPVINGTON 11 





0. 
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NEW PRODUCTS 


continued from p 134) 

made for both c-w and pulse oper- 
ation with rise time of 0.1 micro- 
second. The r-f attenuator is of the 
waveguide-below-cutoff type with 
matched resistive loops. Army- 
Navy designation of the equipment 

TS-602 U. 


C-R Sweep 


JAMES MILLEN MF. Co., INc., Mal- 
den, Mass. A new oscilloscope am- 
plifier and sweep unit has been de- 
veloped for use with any of the line 
of 2-, 3-, and 5-in. rack panel oscil- 
loscopes. Type 90920 comprises 





horizontal and vertical amplifiers, a 
hard-tube sawtooth sweep genera- 
tor and power supply mounted on a 
standard 5j]-in. panel. 


Servo Analyzer 


FLIGHT RESEARCH ENGINEERING 
Corp., P. O. Box 1-F, Richmond 1, 
Va. The type 5 servo analyzer is a 
general purpose servo test instru- 
ment for measuring dynamic re- 
sponse of d-c or 400 cycle a-c servo- 





mechanisms, servo amplifiers and 
networks. It is suitable for testing 
servos whose resonant frequencies 


are in a range between 0.1 and 60 
cps. A 17-page booklet of operat- 
ing instructions is available. 


Artificial Antenna 


AERONAUTICAL COMMUNICATIONS 
EQUIPMENT, INC., Miami, Florida. 
The artificial antenna _ illustrated 
permits tuning aircraft transmit- 
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CHIEF DESIGNER FLEXY SAYS:- 


WHEN YOU SEE AN ARROW 
THINK OF S.S.WHITE 
FLEXIBLE 





The designer of this broadcast trans 
mitter circuit thought of S.S.White 
tlexible shafts—and used them ef 
fectively to get optimum circuit 
efficiency and conveniently central 
ized control. 





“As you know, an arrow through a 
symbol means a variable element. In 
a circuit diagram variable elements are 
no problem. You just draw them where 
you want them. But it’s quite different 
when you come to design the actual 
equipment. Then, you have to consider 
electrical efficiency, operating con- 
venience, ease of wiring, space econ- 
omy. appearance and servicing. 


“You can satisfy every one of these 
requirements by coupling variable ele- 
ments to their controls with S.S.White 
flexible shafts, because this simple ar- 
rangement gives you complete freedom 
to put both the elements and their con- 
trols where it’s best for them to be. 


“So, whenever you see an arrow, 
think of S.S.White flexible shafts. And 
here’s how you can get complete infor- 
mation about them ..... 


WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK 


business letterhead 


SS.WHITE 


It contains 260 pages of facts and engineering data 
on the subject of flexible shafts. their selection and 
application. Copy sent free if you write for it on your 


and mention your position. 





pon S. WHITE DENTAL MFG. CO, INDUSTRIAL DIVISION 





me DEPT 


10 EAST 40th ST., NEW YORK 16, N. Y. oe 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


One of Americas AAAA Industrial Enterprises 
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‘D. C. AMPLIFICATION 
at moderate cost 


The Microsen Balance principle, developed in our 


Makers of ‘America just truments, Ha k Valves, Ast ft Gauges, Consolidated Safety and 
Relief Valves. Builders of ‘Shaw-Box' Cranes, ‘Budgit’ and ‘lLoad-Lifter’ Hoists and other lifting specialties. 
192 





electrical instrument laboratory, makes possible for 
the first time at moderate cost, a D. C. Amplifier 
incorporating High Stability, Fast Response, Isolated 
Input, and Versatility. 

Models available include Voltage, Current and 
Potentiometer Type Amplifiers, Direct Current Con 
verters, Direct Current Transformers, and Engi- 
neered Designs to meet special requirements. 

Line voltage variations of 15°% cause output 
changes of less than .5¢7. No mechanical rectifiers 
or choppers. Standard tubes. Time constant from 
ool to .2 seconds. Drift less than § Microvolts per 
day. Not affected by temperature variations. 


May we send you our bulletin 143-F. 


iM MICROSEN 


1 Product of 
MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 


JNOOW 9 











NEW PRODUCTS (continued) 





ters at the test bench. Various set- 
tings simulate characteristics of 
any airborne antenna. 


Tele Monitor 


ALLEN B. DUMONT LABORATORIES, 
INc., 1000 Main Ave., Clifton, N. J. 
Type 2116 picture monitor for tele- 
vision broadcast station use has a 





20-in. picture tube and operates 
from a composite picture signal on 
a 75-ohm line with a level between 
0.5 and 2.5 peak-to-peak volts. 


Ribbon-Line Plug 


JAMES MILLEN MANUFACTURING 
Co., Inc., Malden, Mass. The new 
type 37412 plug designed for use 
with 300-ohm_ polyethylene — r-f 
transmission line fits the type 33102 
socket previously available for 
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W Subscription Order 


Please enter my new subscription for THREE YEARS , P 
of ELECTRONICS for $12. in the field 


(If you prefer | year of ELECTRONICS for $6 check here []) 








Ooi ccssescensesesteds tides tacatncteetoose aac Actas cee WI Gas hincienmeas 
ec ie OE EERE OM OAL ee MON Red oer ce w 
sessed deaceeerecnsciecetputotee yee Nat oon ee ores 
ON CN os idee eeu ee ee ee ae caaenae 

Foreign Rates (1 year) Canada $7, Latin America $15, Other $20 3-40 


For 
TELEVISION 


W Subscription Order  peorivens 


Please enter my new subscription for THREE YEARS 
of ELECTRONICS for $12. 


(If you prefer | year of ELECTRONICS for $6 check here (1) 











PR oisiaecciecntsscoeenessiensme ence Position 

I PO isis sake ses sénesincncsziacaivsons tanec satin Sna nade ncaa b admin teenaniaan 

Ce accisss eos ticnsccmioaticace ete veomeeine MER iicisicness ei csiisecticinaicscareckeanianes * 

II CON sic acai saictasaceiciceasbiih antec pala eeatataan caida \ L { T E 
Foreign Rates (1 year) Canada $7, Latin America $15, Other $20 3-40 


TPO OP ree Kur eve Seppe Swill 


as tine aa hg ipa Cosmalite Coil Forms give exceptiona! perform- 
Wit iro one to ten ban i@Vels, 


each comprising 26 contacts is now ance at a definite saving in cost to you. 


Punched, threaded, notched and grooved to meet 


your individual specifications. 

















nan Ask us about the many various 
Exhibit +220 punching dies we have available. 
at the 
1LR.E. Radio Inquiries given quick action and 
Engineering Show — e 
available. Remote operation at a - specialized cHennon. 


maximum of 30 steps per second 










and — self-controlled operation = at *Reg. U.S. Pot. Off. 


7. CLEVELAND CONTAINER ¢. 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 

* All-Fibre Cans+ Combination Metal and Paper Cans 

* Spirally Wound Tubes and Cores for all Purposes 

* Plastic and Combination Paper and Plastic Items 
. * 


about 60 steps a second is possible 
with a 48-volt power supply. Only 
direct current can be used for oper- 


ation. 


Standing-Wave Indicator 
HEWLETT-PACKARD Co0., 395 Pace 
Mill Road, Palo Alto, Calif. Tyne 
415A standing wave indicator, de- | 


* 
PRODUCTION PLANTS also at Plymouth, Wisc. Ogdensburg WY. Chicago, Il! Detroit, Mich. lamesburg WJ. 
PLASTICS DIVISION at Plymouth, Wisc. © ABRASIVE DIVISION at Cleveland, Ohio 
SALES OFFICES ; Room 5632, Grand Central Term. Bldg. New York 17, N.Y. also647 Main St., Hartford, Cons. 
CANADIAN PLANT: The Cleveland Container Canada, Lid, Prescott, Oatarie 


signed for use with type 805A 
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; — Ribbon-Line Plug 
Line voltage variations of 15% cause output 
: JAMES MILLEN MANUFACTURING 
changes of less than .5°%. No mechanical rectifiers Co., INc., Malden, Mass. The new 


type 37412 plug designed for use 
with 300-ohm polyethylene _ r-f 


; 7. . transmission line fits the type 33102 
.0o1 to .2 seconds. Drift less than 5 Microvolts per socket previously available for 


or choppers. Standard tubes. Time constant from 


day. Not affected by temperature variations. 


May we send you our bulletin 143-E. 


gy) MICROSEN 


1 Product of 


MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 


Makers of ‘Americar just struments, Ha k Valves, Ashcroft Gauges, Consolidated Safet 








NI INOOWD 


y and 
Relief Valves. Builders of ‘Shaw-Box’ Cranes, ‘Budgit' and ‘load-Lifter’ Hoists and other lifting specialties 
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NEW PRODUCTS (continued) 


mounting control crystals. Pin 
spacing is half-inch, with pin diam- 
eter 0.095 inch. 


Radio Noise Locator 


ELTRON, INC., Jackson, Mich., has 


anno.inced a lightweight device de- 
signed to qui¢kly locate radio noise 
sources on all types of electrical 
power circuits. The unit weighs 11 
pounds, is equipped with an illumi- 
naied output indicating meter, ac- 





curate sensitivity switch, loop an- 
tenna and earphones. In operation 
the sensitivity control is set to 
maximum and the antenna held 
parallel to the electric circuit while 
one moves parallel to the circuit 


Iwenty-Six Point Switeh 

C. P. CLARE & Co., 4719 Sunnyside 
Ave., Chicago 39, Il. A new high- 
speed spring-driven stepping switch 
with from one to ten bank levels, 


each comprising 26 contacts is now 





available. Remote operation at a 
maximum of 30 steps per second 
and self-controlled operation at 
about 60 steps a second is possible 
with a 48-volt power supply. Only 
direct current can be used for oper- 
ation, 


Standing-Wave Indicator 

HEWLETT-PACKARD Co., 395 Pare 
Mill Road, Palo Alto, Calif. Tyne 
115A standing wave indicator, de- 
signed for use with type 805A 
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2 new stars in the field 





=i For 





- TELEVISION 
= RECEIVERS 


Specify cosmALITE’ 


Cosmalite Coil Forms give exceptiona! perform- 


ance at a definite saving in cost to you. 


Punched, threaded, notched and grooved to meet 


your individual specifications. 





See our 
Exhibit +220 
at the 
1.R.E. Radio 
Engineering Show 















7. CLEVELAND CONTAINER ¢. 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 
+ All-Fibre Cans+* Combination Metal and Paper Cans 
* Spirally Wound Tubes and Cores for all Purposes 
* Plastic and Combination Paper and Plastic Items 


PRODUCTION PLANTS alse be Piymeath, Wisc, Pav et WY. Chicago, it! cut Mich. Jamesburg, WJ. 
PLASTICS DIVISION at Plymouth, Wisc. © ABRASIVE DIVISION at Cleveland, Ohio 

SALES OFFICES ; Room 5632, Grand Central Term. Bldg. New York 17,.¥., alsoG47 Maia St. Hartford, Cons. 

CANADIAN PLANT: The Cleveland Container Canada, Ltd, Prescott, Ontarie 


Ask us about the many various 


punching dies we have available. 


Inquiries given quick action and 


specialized attention. 


*Reg. U.S. Pat. Off. 
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FABRICATED SHEET 
METAL PRODUCTS 


to your specifications ... 


COMPLETE facilities under one roof 
for quantity mass production—includ- 
ing welding. baking and finishing. 
Whistler and Wiedermann equipment 
for short runs. Tool and die engineer- 


ing and designing. 


Substantial sheet steel inventories 





permit speed, service and cooperation. 
Lerge assortment of stock and special 
dies for the radio and electronic field. 
Production and engineering under the 


personal direction of Mr. E. B. Gunz- 


















Quality chassis, me- 


tal cabinets, instru- 
ment housings, 


panels, boxes, metal 


parts and stampings 
—sample models—in 


stainless steel or in 





burg. president—who has had 35 


years’ experience in sheet metal fab- 


any metal or any 


gauge. Close toler- 


rication. ances guaranteed. 






Send your blueprints and requests for prompt attention and quotations. 


ART-LLOYD METAL PRODUCTS CORP. 
2973 Cropsey Ave. Brooklyn 14, N. Y. 


Telephone: ESplanade 3-2400 











TYPE 
850-A 850-8 








= Prttliisis. “a 
_ 
& % 
3 <4 a8 
mere se : 


The units illustrated represent a complete 

redesign of our older precision attenuators for 
laboratory standards. Flat for all frequencies in the audio 
Reasonably flat to 200 k.c. up to 70 db. 


VISIT BOOTH 206, I.R.E. Show 


range. 





Manufacturers of Precision Electrical Resistance Instruments — 
BERGEN BLVD., PALISADES PARK, N. J. 
Tel: LEonia 4-3106 
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32 KW 
VACUUM TUBE 


BOMBARDER 


or 


INDUCTION 


HEATING UNIT 


Only $975 





1 before a value like ths 312 KW bom 
ter or high frequency induction heater | 
j time and money in surface harden | 
brazing, soldering, annealing and many 
r heat treating operations. Is 


Portable mounted on four rubber 


coasters) Width 1419"; depth 27”; 
height 42!2"'; weight 300> 
perates from 220 volt line. Complete with 


toot switch and one heating coil made to cus 
tomer’s requirements 
wanted 


Send samplec of work 
We will advise time cycle required 
for your particular job. Cost 


$975. Immediate delivery 


complete, only 


Scientific Electric Electronic Heaters are made 
in the following ranges of power: 1-2-3-5-7!2 
10-1213-15-18-25-40-60-80-100-250. KW 


Sc ° 7 De 
ELL ter 


Division of 


“S” CORRUGATED QUENCHED GAP CO. 


105-119 Monroe St., Garfield, N. J 
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NEW PRODUCTS 


continued 





narailelcniane slot ine moasitres 
pret bclil@i~pbane CG TNO Meas’ 
relative audio voltages detected 


a crystal rectiner or bolomet¢ 
Used with other slotted-line sys- 
tems, it will determine flatness of a 
oaxial or waveguide system, meas- 
re impedance, locate sources of re- 
flection and determine percentage 
of reflected power. The instrument 


omprises a high-gain amplifier 
with low noise level operating at a 
fixed audio frequency. Amplifier 


output is measured with a square- 
law vtvm. Calibration is in db and 
vswr. As furnished, the indicator 
operates on 1,000 cycles. Other fre- 
quencies from 300 to 2,000 can be 
‘btained on special order. Overall 


mplifier Q is about 20 


Magnetic Amplifiers 
VICKERS ELECTRIC DIVISION, VICK 
ERS IN¢ 1815 Locust St.. St. Lo 


3, Mo., has a wide line of magnetie 


amplifiers for lamp and furnace 





ontrols, line-to-line voltage regula- 
tors, instrument amplifiers and con- 
trol relays. General use of tubeless 
amplifier circuits is involved. Power 
supply requires merely the single- 
phase or polyphase a-c line voltage. 
They feature high ratio output 


] 
ver to control power 


Short Leads 

ELECTRO WIRE SERVICE, 5 Beekman 
New York 7, N. Y. Very short 

hookup leads or shunts are avail- 
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TUBULAR 
PARTS 


‘ 
requiremcats of the Electronics Industry 


¢ 


nics Division of the Superior | ibe Com 


pany has grown along with this expanding and vital Industry, produc 
ing. to precise standards, a great variety of tubular parts. The needs of 
the Industry have been met by Superior only because long ago it was 


realized that ordinary methods of manufacture were not sufficient 


Chemical and metallurgical engineering controls, together with a new. 


and penetrating production system, form the “watch-dog” team that 
] 
makes Superior’s electronic parts outstanding 
Used as anodes and grid cylinders for television and 


cathode ray tube gun structures, these parts can be rolled at either or 
both ends, straight cut or angle cut. expanded and rolled, or specially 


shaped to meet all requirements 


Turn to Superior for electronic tubular parts—they give 


satisfaction. We will be glad to send you full information. 


pet 

3 

4 

Pek § @ 
<a 





a SUPERIOR TUBE COMPANY 
ELECTRONICS DIVISION 


2500 Germantown Avenue ¢ Norristown, Pa. 
For Electronic products for export, contact Driver-Harris Company, Harrison, New Jersey, Harrison 6-4800 
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NEW PRODUCTS continued 


able in lengths from to 1) inch 
in No, 22 tinned wire in a choice 
of seven different colors. Othe: 
lengths, gages, insulations, oi 
colors can be furnished on special 





order. 


Five-Channel Oscilloscope 

ELECTRONIC TUBE CorP., 1200 E 
Mermaid Ave., Philadelphia 18, Pa 
Model E5GVM_ five-channel  oscil- . 








Here are the superlative new Series of 


Shure “Vertical Drive” Crvstal Car- 


tridges. They reproduce all the re- 
corded music on the new wide-range 
high - fidelity pressings Unusually loscope illustrated has been de 
highly compliant, these “Vertical 


Drive” Cartridges will faithfully 


signed for medical research. A five 
gun c-r tube is employed. Amplifier 


used are suitable for certain 1 
track standard records with a force : mi = ; 
; ly 8 sponses such as respiration and 
oT only Oo er 


ams Micro-groove re- 


= changes in blood pressure 
cords with a foree of only 5 grams 
(an added protection for treasured 
recordings). Will fit: standard or Carrier System 


special mountings. Have more than LENKURI ELECTRIC Co. 1112 


adequate output for the average County Road, San Carlos, Calif. De 


audio stage. They are requisites Tot signed for simple convertibility, the 
the critical listener... the lover of new wire-line or radio-link type 33 
fine music. They are especially ree- carrier system permits installation 
ommended for those applications of a single channel by itself and 


where true fidelity is essential. the later addition of one or two 





Available in single needle and 
dual needle turnover models —as 


illustrated above 


For full details, write on company 
letterhead to Dept “FE.” 








SHURE BROTHERS, INC. 


Microphones and Acoustic Devices 


225 WEST HURON STREET, CHICAGO 10, Ill. *© CABLE ADDRESS: SHUREMICRO 
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NEW PRODUCTS (continued) 
more channels as required. The 
loop gain of 30 db allows satisfac- 
tory service up to 250 line-miles 
without repeaters. Nominal trans- 
mitting level is + 14 dbm. Mini- 
mum received level for a zero-db 
equivalent is —16 dbm. Either 2 or 
1-wire operation can be used. Modu- 
lation of a single-sideband fully- 
suppressed carrier is employed. 


Spectroradiometer 


SYLVANIA ELECTRIC PRODUCTS, 
INc., Emporium, Pa. An automatic 
recording  spectroradiometer — for 





production control of commercial 


television tubes plots energy out 
put of tube screens throughout th 
entire visible light spectrum in 18 


seconds. 


New Resistors 


INTERNATIONAL RESISTANCE CoO., 
101 N. Broad St., Philadelphia, Pa 
A new insulated fixed composition 
resistor designated type BT is now 
being produced in \, :, 1, and 2- 


watt ratings The new resistor 


ca Sa eenanamateeiaa 
—EF a 


meets JAN-R-11 specifications 
Yemperature coefficient varies from 

02 percent per degree C for low 
ranges to 0.14 percent per degree C 
for high ranges. Other significant 
details are included in technical 
data bulletin B-1. 


Noise Generator 

KAY ELEcTRIC Co., Pine Brook, 
N. J. The Meganode is a calibrated 
source of random noise covering the 
requency range from 0 to 220 me 
Output impedances of 50, 70, 100, 
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Plugs, Sockets 


Vente 


and Receptacles 


h 


FOR VIDEO, F.M., A.M., & P.A. PWR. CABLE 


Because perfect electronic transmission starts at the power supply, elec- 
>= ~= trical connectors for this stage should be carefully selected to meet all 
mechanical as well as electrical requirements of their installation. Tem- 
ad perature, humidity, chemical conditions, and allowance for rough han- 

~ dling ore all important factors in a power connector’s performance. 
bake 23 years of specialization in the design and manufacture of integrally 
No. BH6-182UA = molded rubber plugs, receptacles and jumpers particularly qualifies 
Universal plug MINES EQUIPMENT for first consideration as a source for the portable 
power connector needs of Video, FM, AM or PA Systems. 
“SS CONSIDER THESE UNIQUE FEATURES: 
1st— MINES Connectors are molded as integral units of flame, acid, oil 
and moisture-resistant ‘Neoprene’ rubber 
2nd — MINES Connectors are molded directly to cable: eliminating as- 
sembly costs and providing extra strength at the vital Cable-Connector 
Junction. 





No. H16-187KF 


Female plug 3rd — MINES Connectors won't crack when dropped or shatter when run over. 


4th—MINES Connectors are (ampere for ompere) lighter, less bulky, 
and safer to handle. 

Sth— Special spring loaded construction and the resilient rubber mount 
ing of pins and socket contacts in MINES Connectors insure a longer life 
of low contact resistance. 

6th— MINES Connectors automatically seal against dirt, oil or water 
infiltration to vital contacts when connected. 

For a quotation, submit your requirements to our Industrial Division. 


mele Receptocie Wnéte far Complete Details Now! 


MANUFACTURED BY 


EQUIPMENT COMPANY 


4265 CLAYTON AVE. [MINES | ST. LOUIS 10, MO. 
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IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 





KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 


ing helps. 


The PROGRESSIVE 
MANUFACTURING CO. 


50 NORWOOD ST. 
TORRINGTON, CONNECTICUT 











FILTER VERSATELETY 


1 

( heck your filter problems at Lenkurt. Lenkurt combines 
filter Know-how — gained from years of carrier engineer- 
ing —with the most modern facilities for molding precision 
magnetic parts. wind- 
Ing toroids in a wide 
range of sizes and 
sealing assemblies for 
maximum life. 

A few standard 
items illustrated ... 
others to your most 
stringent ~pecifiea- 
tions. Write. 


LENKURT 


knows how 








ren 5 


ual a nase” 


| 


LENKURT ELECTRIC CO. 


SAN CARLOS ° CALIFORNIA 


Lenkwit 








insTRUCTIONS F 
To 


ON BRAZING PIPE 
AND) TUBING 





oR BRAZING FITTINGS 
s 
pIPE AND TUBIN 
wits EASY-FLO 4° SIL-FOS pom 





war 








|. in this cew 


BULLETIN 17 


F you do any brazing of 

pipe and tubing with 
EASY-FLO or SIL-FOS—or 
want to know just what the 
process is like, you will find 
this new bulletin helpful. It 
gives the procedure, step by 
step, for—cutting and fitting 
— cleaning — fluxing — sup- 
porting assemblies—heating 
and flowing the alloys — 
cleaning after brazing. It 
tells how to make vertical 
up, vertical down and hori- 
zontal joints. Write today 
for a copy of BULLETIN 17. 


HANDY &A HARMAN 


82 FULTON ST NEW YORK 7, N.Y 
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NEW PRODUCTS ontinued 





150, 300 ohms and infinity are se- 
lected by a front-panel control. 
Noise figure ranges from 0 to 17 
db up to 0 to 23 db are available 
The direct-reading instrument can 
be used to determine noise fiy ire of 
television, f-m, or radar receivers. 


rhe fob price Is $295 


Gamma Survey Meter 




































EL-TRONICS INC., 2647 North ‘ 
lioward St., Philadelphia 33, Pa. New York Transformer Company builds 
A new beta-gamma survey meter hermetically sealed transformers to meet 


your most exacting requirements. Speci- 
fications are translated by NYT experi- 
ence and skill into the components you 
require. 

Enlarged facilities for the development 
and manufacture of fine equipment 
assure the production of hermetically 
sealed units in accordance with your 
schedules. Ten or ten thousand—every 
transformer is built with the same spe- 
cialized care. Shop procedures for test- 


ing insure the perfection of the seal on 





every unit. Hermetically sealed trans- 

. formers from NYT meet all civilian and 
model SM-3 provides direct readings | government specifications — including 
in three full-scale ranges of 0.2, | current JAN 7-27, U. S. Navy 16-T-30, 
2.0, and 20 milliroentgens per hou al Corps 71-4942. Other sealed 


type transformers include specially 


and Sig 





Ninety percent of final reading is 


reached in 3 seconds. ‘ fi . 
treated, uncased, lightweight units for 
‘ . airborne use, built to government speci- 
Aireraft Relay sah ? 5 I 
fication. 
Cook ELEcTRIC Co., 2700 Southport Enci i wis faciliti " 
ae ae Le *nvineering : sion fac 1: ae We 
Ave.. Chicago 14, Ill. This minia- ngineering and design facilities, a 
ture aireraft Diaphlex relay has  @ preduction know-how, are always at 


your service. Write or phone your 
requirements. 





Radio and television power transformers 
and reactors . . . audio transformers, 
filters and chokes . . . control and 
operating transformers . . . calibrators 
and special equipment for electronics. 


neW YORK 
TRANSFORMER CO. INC. 





Aipha, New Jersey 
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FOR POWER, SIGNAL and CONTROL CIRCUITS 


in AIRCRAFT and ELECTRONIC EQUIPMENT 


e@ Amphenol provides features which compare to and carry beyond the spec- 
ifications for “AN” Connectors 


1. Non-rotating contacts with solder cups aligned for fast efficient soldering. 
2. Coupling rings are a screw machine part made from solid aluminum bar 
stock providing 80% greater tensile strength. 


3. Contacts are of selected high conductivity alloys, silver plated and with 
pockets pretinned for soldering 
4, On sizes 20 and up, Amphenol provides 


to withstand rugged operating conditions. 


70% thicker inserts—stronger 
5. Coupling rings and assembly screws are drilled for safety wiring in 
accordance with Army-Navy specifications 
6, For satisfaction and security be sure with “AMPHENOL.” 
@ Let Amphenol engineers and technicians assist you in specifying 
connectors for a 
control proble 


obligation 





plication and adaptability in instrument, power and 
ms-—-these men are available for consultation without 










72 PAGES OF “AN” CONNECTORS 
This is a new catalog, just off the presses a few months; 
long enough, however, to receive the acclaims of top 


engineers as the most complete and informative on the 
subject of 









‘AN” Connectors. We are glad to provide 
a copy for your reference, kindly make request on 
company letterbead to our Department 13E. 





AMERICAN PHENOLIC CORPORATION 


1830 SO.54TH AVENUE + CHICAGO 50, ILLINOIS 


| 
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NEW PRODUCTS (continued) 


main supports 
anodized 
resistance 


made 
aluminum corrosion 

Coil resistance is 150 
ohms, 28 volts d-c; switch is snap 


entirely of 
for 


action spst with magnetic blowout, 

normally open, rated at 10 amperes, 

110 volts, d-c inductive. The unit is 

suitable for operation from 
160 F. 


65 to 


D-C Scope 
AMERICAN’ BRITISH TECHNOLOGY, 
INc., 57 Park Ave., New York 16, 
N.Y. The latest in a series of d-c 
oscilloscopes manufactured by 





Furzehill Laboratories 


is type 
1684N. Its 


range extends from 
zero to 50 ke with negligible phase 
distortion up to 30 ke. Vertical am 
plifier has a maximum sensitivity 
of 2.5 millivolts per inch. 


Subminiature Triode 


RAYTHEON MFG. Co., Newton, Mass. 
Type CK5744 CK619CX is a sub- 
miniature high-mu triode suitable 





for general purpose use as a high- 
frequency mixer in superhetero- 
dyne circuits when a separate oscil- 
lator is provided. 


Torque Indicator 


MORILL AND MorILL, 30 Church St., 
New York 7, N. Y. Torae torque 
indicator is a light, high-precision 
instrument 


for calibrating screw- 
drivers 


and wrenches. It is fur- 
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NEw PRODUCTS continued) 





— 


nished in four standard ranges 
from 0-to-2 up to 0-to-20 pound- 
inches. Further details are given 
in circular 461. 


Power Tetrode 

RADIO CORP. OF AMERICA, Harrison, 
N. J. Type 4-250A/5D22 is a 
forced air-cooled power tetrode with 





maximum plate dissipation of 250 
watts. Full ratings obtain up to 75 


me and reduced ratings to 120 m« 


Photocontrol 

FISHER-PIERCE Co., INC., 70 Ceylon 
St., Boston 21, Mass. Series 62405 
outdoor photoelectric lighting con- 
trol is a single unit photorelay and 
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Nothing like ei 


High Fidelity Broadcast Dynamics 


YOU'VE WANTED microphones 
like these! Performance meets 
the highest FM and AM 
broadcast standards. The bass 
end is smooth and flat. 
The highs are particularly clean 
and peak-free. Construction 
is extremely rugged and 
shock-resistant. Omni-directional. 
Each microphone individually 
New ‘‘650"’ 
Response + 2.5 db, 
40 cps to 15 kc. 
Output —46db. 
External Shock Mount. 


laboratory calibrated and 
certified. Try one. Compare it 
with any mike in your own studios. 


Write for full facts today! 





Impedance Selector lodhio e 
List Price... . $150 = 
& 
Voice 
ELECTRO-VOICE, INC., BUCHANAN, MICH. 
Export: 13 East 40th St., New York 16, U.S.A. 
Cables: Arlab 
New ‘645" The 635” 
Response + 2.5 db, | Response + 2.5 db, 
40 cps to 15 ke. 60 cps to 13 ke. 
Output —50 db. { Output —53 db. 
External Shock Mount. j Impedance Selector. 
Impedance Selector. For Hand or Stand. 


List Price.........$100 | i eee $60 
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POTENTIOMETER 
PERFORMANCE 
THAT EXCEEDS 
SPECIFICATIONS 


Specifications covering Fairchild Type 748 Linear Potentiometers guar- 
antee a service life of more than 1,000,000 cycles at 30 rpm and 
linearity of .1%--yet laboratory tests have revealed a service life of 
several million cycles at 100 rpm with the original linearity tolerance 
increasing to only .15%! 

This amazing performance stems from Fairchild’s exclusive design and 
precisionized skills that provide just the right contact materials, the right 
resistance wire—and the exact adjustment of wiper arm pressure 

For further information on the only precision potentiometers that 
offer a service life of over 1,000,000 cycles with sustained accuracy 
address: Dept. J, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 


és Licht! CAMERA 


' AND INSTRUMENT CORPORATION 





AB—CIN AUDAGRAPH—CORNELL— 
LECTROVOICE—GE—JFD—IRC- 





— LITTLEFUSE — MEISSNER 
JATIONAL — OHMITE — RCA — 





AH — STEVENS — STANCOR 
ERSITY —-SYLVANIA—THORDARSON—WEB 
g ICA — PRECISION — UN 








S.% 


82 CORTLANDT STREET, NEW YORK 7, N.Y. 
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rs 3% 
— i mo 
Dor vrbvacvilina 


eherhracald frorfermanee 
| 


Use SILVER 





a CONTACTS 


in BRUSHES 

for high current density — mini- 
mum wear low contact drop 
low electrical noise — self-iubri- 
cation 


in CONTACTS 


for low resistance’ )non-welding 
character 


GRAPHALLOY works where others won't! i 
Specify GRAPHALLOY with confidence 


*A special silver-impregnated graphite 





GRAPHITE METALLIZING 


CORPORATION 


1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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NEW PRODUCTS continued) 


synchronous time witch for bill- 
wards, parking lots, rural street 
lights. The contactor in the unit 
will switch up to 30 amperes of in- 
candescent light load. 


All-Triode Amplifier 
BROWNING LABORATORIES, INC., 742 
750 Main St., Winchester, Mass. 
Model AA-20 high-fidelity amplific 
features all-triode voltage-gain and 


power stages foi 


response within 1 


db from 10 to 17,000 cycles with 





less than 1.5-percent harmonic dis- 
tortion at 14 of the rated 15 watts 
output. Hum level is 65 db below 
maximum rated output. The unit 
is designed for Ist th the RJ 


20 tuner. 


Tandem Vibrator 


KURMAN ELECTRIC Co., INC., 35-18 
Sith St., Long Island City 1, N. ¥ 
The tandem 


vibrator unit illus- 





trated has been designed for heavy 


duty applications. It measures 


5; X 21 x 3% inches. 


Radial Projector 

JENSEN MFG. Co., 6601 S. Laramie 
Ave., Chicago 38, Ill. Model VR-241 
ST-789 Hypex projector has a de- 
veloped acoustic path length of 54 
inches and a usefu! frequency re- 
sponse range from 140 to 6,000 cps. 
Voice coil impedance is 16 ohms; 
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ANEW SMALL 
REVERSING CONTACTOR 


... a result of three years 
experience in actual service 










for Continuous 


Duty Control 


OF EITHER AC OR DC 
EQUIPMENT 


Ideal for ‘Built-in’ applications... 
Completely serviceable from the front 


Tut FIRST small reversing contactor, 
introduced by Struthers-Dunn over 3 
years ago, represented a big improve- 
ment over existing methods of control- 
ling hoists, door operators and similar 
equipment. The design of this new 
contactor, Type 175K XX is based on 
broad experience in applying the orig- 
inal unit and incorporates still further 
advantages including greater rugged- 
ness and the ability to withstand con- 
tinuous service. Ratings are as follows: 
AC single phase: 1 hp. 115 or 230 volts 
AC polyphase: 2 hp. 110 or 220 volts 

1 hp. 440 or $50 volts 


Direct current: 1 hp. 115 or 230 volts 


Iwo 3-pole solenoids, for forward 
and reverse operation, are mountedona 
common frame and mechanically inter- 
locked to prevent simultaneous closure. 
Contacts are completely insulated with 
melamine. Open arc chutes allow rapid 


cooling and escape of ionized gases. 


Auxiliary contacts can be added for 
electric lock-up or interlock. All fixed 
contacts are interchangeable as are the 
moving contacts and corresponding 
parts on each solenoid. All parts are 


easily replaceable from the front. 


Write for Data Bulletin 7100. 


STRUTHERS-DUNN 


Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 7, Pa. 








ATLANTA @ BALTIMORE @ BOSTON ¢ BUFFALO @ ROCHESTER © CHARLOTTE 

CHICAGO e CINCINNATI @ CLEVELAND ¢ DALLAS © DENVER © DETROIT 

HARTFORD ¢ INDIANAPOLIS « LOS ANGELES ¢ MINNEAPOLIS ¢ MONTREAL 

NEW ORLEANS ¢ NEW YORK e¢ PITTSBURGH © ST. LOUIS ¢ SAN FRANCISCO 
SEATTLE © SYRACUSE ¢ TORONTO 
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Brush Oscillographs Offer 


204 


instantaneous 
recordings from DC to 100 CPS 


Either A. C. or D. C. signals can be measured 
Whenever desired, recordings may be 


stopped for notations on chart-paper. 


permanent 
ink On paper recordings 


by Brush Oscillographs 


make their use almost unlimited. 


accurate 
recordings of voltages, 


pressures, strains, wil elgetiieliatimelite! 


countless other phenomena. 


e e 
Wuesugale Brush measuring devices before you buy... 


they offer.more for your money. Why not have a Brush field 
engineer call? At no obligation, of course. Just call or write- 


today—you'll find it worth a few seconds’ time! 





THE 


sy, ; fy 3405 Perkins Avenue « Cleveland 14, Ohio, U.S.A. 


MAGNETIC RECORDING DIV. ¢ ACOUSTIC PROD. DIV 
DEVELOPMENT COMPANY 
INDUSTRIAL INSTRUMENTS DIV. ¢ CRYSTAL DIVISION 


Canadian Representatives 


A. C. Wickman (Canada) Ltd. P. O. Box 9, Station N, Toronto 14 


NEW PRODUCTS continued 





power rating is 25 watts maximum 
signal input. The driver unit has a 
phenolic diaphragm and Alnico-5 
magnetic. 


Portable Audiometer 

MICROTONE Co., Minneapolis, Minn 
The audiometer illustrated graphi- 
cally demonstrates hearing losses, 





and is designed to aid the proper 


selection of hearing aids for the 
particular deficiency encountered. 


P-M Speakers 


RADIO CorP. OF AMERICA, Harrison, 
N. J. Two new permanent magnet 


Ye 
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NEW PRODUCTS continued 


speakers type 308S2 and 40882 
have {-inch diameter voice coils and 
8-inch cones. Each speaker has 
a power handling capability of 6 
watts. Holes are provided for 
mounting output transformers 


Industrial Miniature Tube 


GENERAL ELECTRIC Co., Schenec- 
tady, N. Y. Type GL-5610 7-pin 
miniature electronic tube has a 





plate dissipation of 3 watts and its 
characteristics include heater volt- 
age, 6.3 v; plate current 17 ma; 
plate resistance 3,500 ohms 


Projection Tele Lens 

SPELLMAN TELEVISION CO., INC., 
130 W. 24th St., New York 11, N. Y. 
The f 1.9 projection television lens 
can be used to project picture sizes 





from several inches to 7 « 9 feet 
It incorporates in the barrel a re- 
movable corrective lens for use with 
a STP4 projection tube. Dimen 
sions: 7 inches long, 4) inches in 


diameter: f 1.9; ef, 0.5 inch 


Test) Probes 


PRECISION APPARATUS CO.,  IN¢ 

92 27 Horace Harding Blvd., Elm- 
hurst, L. 1, N. Y. The series TV 
high-voltage safety test probes 
afford direct measurement facili- 


ties up to 30,000 volts d-c, Featured 
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HE transmission of photographs by 
wire and radio is accomplished by a 
series of meticulously accurate and miraculously 
synchronized vibrations. Fidelity of reproduction 
demands that there shall be no competition with 
outside vibrations. 

Acme Telephoto has solved the problem through 
the use of a LORD Vibration Control System. Its 
stationary Trans-ceiver models are mounted on Lerd 
Tube Form Mountings. Light stationary and porta- 
ble units are mounted on Plate Form Mountings. 
Machines used on board warships of the U. S. 
Navy are supported by Lord Plate Form Mount- 
ings on bars which are again supported on Lord 
Plate Form Mountings. 

Whether your product needs protection and iso- 
lation from outside vibratory forces or control of 
vibration created by its own movements Lord 
engineers can help you. 


See our bulletin in Sweet's 1949 File for 
Product Designers or write for Bulletin 
900 today. It describes the complete 
line of Lord products and services 


LORD MANUFACTURING CO., ERIE, PA. 


Canadion Representotive: Railwoy & Power Engineering Corp., ltd 


(Lorn) Vibration Control Systems 
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aaa magnetic 
iron 
nowders 





IRN magnetic iron powders (Mepham hydrogen reduced) 
MEPHAM are available in 10 different types for high-frequency cores, 


core material, tele-communication and magnetic applications. 
... All are described in a revised technical bulletin, containing 


hydrogen 


28 pages of comprehensive data, including performance 
reduced 


graphs and engineering reference material of value to de- 
signers, manufacturers and users. Your copy of this bulletin 
will be mailed on request. 


Metallurgical and Electronic Division 


IRN - C. K. WILLIAMS & CO. 
2001 Lynch + . . . East St. Louis, Ills. 


KOBZY QUALITY: --- 


Your safe answer for those 
Standard and special needs— , 


MOUNTINGS AND 
BRACKETS 


FOR TELEVISION AND OTHER PURPOSES IN 
THE ELECTRONIC INDUSTRY 


® Let us cooperate with you in the production of 











laminations—housings—-contacts—lugs, and miscel 
laneous metal stamping parts 

Get the benefit of our experi JS 

ence, quality, and service. We , 
work very closely with our cus 


tomers and design to their 


specifications 











Send for the KOBZY cata- 
log—keep it handy as your Oo B Za Y 
guide to quality TOOL COMPANY 
1539 DAYTON ST. CHICAGO 22, ILL. 
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AFTER YEARS 
OF RESEARCH... 











STANDARD 
offers a 


COMPACT - STURDY 


LOW FREQUENCY 


CRYSTAL UNIT 





We are in 
a@ position 
to make 
prompt 
delivery. 


\ special process has been 
developed to overcome fra 
tility and give sturdiness to 
thisSTANDARD unit. Range 

200 to L200 ke. CT and DI 
cut. Hermetically sealed and 
tilled with dry nitrogen. Good 
stability over wide tempera 
ture range. Meets government 


specifications. Write or wire 


tor additional intormation. 


STANDARD PIEZO COMPANY 


Office § Development Laboratories 
CARLISLE, PENNSYLVANIA 
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NEW PRODUCTS ——— “Tiny—but these 


are the extended high dielectric 







anti-leakage paths, multi-channeled ‘ —- 
heed Satie. abd diene Phenolite parts sure 
vrounded are-back barrier and 


hield. Standard models cost solved that 


$15.45 each 
tough insulation 


Sneaker Rankscomoiute 
Speaker Replacement problem*.” 7 
RADIO CORP. OF AMERICA, Harrison, ( 


N. J. A new line of rep'acement 
speakers comprises 14 permanent 


magnet and three fie!d-coil types 


Several elliptical speakers ie oll 
cluded. In some of the models a 
niversal transformer mounting 
racket nd adapter plate are in 


luded 


Audio Amplifier 


SCHUTTIG AND CO 

Kearny Sts., N. E., Washing 
D.C. Type SI90A regulated 
put amplifier is a three-stage » 
pull device to provide constant out 
| 


nit level which can be adjusted for 


these talities. plus as the perfec msier, 





In your development of efficient, economical 
products, it pays to investigate 


any value between minus 10 and 


plus 5 db. An independent noise- 


About one-half the weight) of  aluntnum, 


possesses an unusual combination of proper- 
x 7 HENOLITE- lies a vou electrical insulator. great ime- 
between transmissions. Input im 


a oe Si aeahieciiiedl PLASTIC chanteal strength. high resistance to moisture: 


pedance is low, ranging from 25 ready machinability. Sheets. Rods. Tubes, 


~ 


suppressing circuit eliminates noise 








600 ohms. Maximum gain is 75 db Special Shapes. 


\ toueh. horn-likhe material with high dielee- 


Titanium Metal NA NAL tric and mechanteal <treneth. Excellent ma- 


L les ' 
E. 1. DUPONT DE NEMOURS AND Co.. FI chinability and forming qualities. great resist- 
| Wiis Del ance to wear and abrasion. lone lifes light 
NC. limington 98, elawart 


weight. Sheets. Rods. Tubes. Special Shapes. 
D + 7 ] I I 
ictlie titanium metal, somet 
used for electron tube anodes, i Phe forse tish paper developed for eleetric al 


now becoming available in = sn PEERLESS insulation. Strome. smooth. Hexthle. with ex- 
q iantities through operation : INSULATION cellent forming qualities high = creleetrie 


pilot plant. The metal is com strength, Sheets, Rolli, Coil 
able to stainless steel in strenyt 
saat egies, eee | p vou solve your specific development problem —avuilable 
« ( SiO ee bSle it 29 U . 
i er ‘ss without obligation— National Research and bLngineering Service, 
veighs little more nan 
much per unit volume ’ 


NATIONAL VULCANIZED FIBRE CO. 
Laminate Insulator WILMINGTON a DELAWARE 
st. REGIS PAPER Co.. 230 Park A Offices in Principal Cities 


New York 17, N.Y. A new pheno Since 1873 a j 
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gape? 


NO? TCR 


OF IMPORTANCE TO THE 
ELECTRICAL INDUSTRY 


he 











Vickers Magnetic Amplifier 


VICKERS ELECTRIC DIVISION, Vickers Inc., 
Announces a complete Research and Development Section 
available for your technical problems in relation to the 
following — 


MAGNETIC AMPLIFIERS 
MAGNETIC AUDIO AMPLIFIERS 
Se Vileme fo) Gr \ci me ici tie yee) t) 

ae Vile. lehie) ae) 1i3+diee), hi fe) &.) 
POWER SATURABLE REACTORS 
RECTIFIERS 


PHOTOELECTRIC CELLS 
SERVOMECHANISMS 
MAGNETIC FLUID CLUTCHES 
SPECIAL MOTORS AND GENERATORS 


TRANSFORMERS + ARC-WELDERS 
CONTROLLED POWER RECTIFIERS FOR 
ELECTRO-CHEMICAL PROCESSES 





The fundamental schemes employed in many of the above involve 
general use of tubeless amplifier circuits — Magnetic Amplifiers. 


For information regarding application of the above relative to your 
requirements, you are cordially invited to consult our Engineering 
Department. 

P e° EL, 
© ¢ 


VICKERS : Wi ELECTRIC 


° vis\© 


DIVISION 


1815 LOCUST ST. ST. LOUIS 3, MISSOURI 
A UNIT OF THE SPERRY CORPORATION 





NEW PRODUCTS continued) 


lic laminate recently announced 
shows resistance of 2,500 megohms 
when tested under JAN-P-13 speci- 
fications, and 10,000 megohms when 
tested the ASTM 
method. The new material is suit- 


according to 
able for hot punching or stamping. 
Floating Battery Chargers 


POWER 
toinette 


oo 


EQUIPMENT 
Bt. 


Co., An- 
Detroit 2, Michigan, 
has announced line of elec 


tronically controlled and regulated 


a new 


floating battery chargers for powet 





stations, communications and other 


applications. Electronic overload 
protection limits current to the 
preset maximum value and re- 


duces terminal voltage below. bat- 


tery voltage until peak require 


ment is passed. 


Impedance-Phase Meter 

TECHNOLOGY INSTRUMENT CorpP., 
1058 Main St.. Waltham 54, Mass 
Type 311-A r-f Z-angle meter was 
designed primarily to fulfill the re 
for 
measurements at radio frequencies 


quirements ¢ 


f broadcasting 


lines, 
coupling networks, as well as gen- 


of antennas, transmission 


eral measurements 


Frequency range is 100 ke to 2 m 


laboratory 


with phase angle range from zero 
to 90. Upper impedance 


varies between 500 and 5,000 ohms 


range 


depending upon frequency. 


Television Converter 
CARTER MOTOR Co., 2644 N. Maple 
wood Ave., 47, Ill. Mode} 
D1O1OC I converter is 
designed to operate 7-in 


Chicago 
televisi n 


television 
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NEW PRODUCTS (continued) 





receivers of 125 watts power or less, 
from 115 volts d-c. The picture con- 
trol illustrated regulates the con- 


verter frequency and eliminates 
frequency waves and picture flutter. 
See bulletin 948 for further infor- 
mation. 


High-Voltage Capacitors 


AMERICAN CONDENSER Co., 4410 N, 
Ravenswood Ave., Chicago 40, Ill. 
New Amoil capacitors rated at 
6,000 volts d-c are now available in 
capacitance values ranging from 
0.0005 to 0.05 microfarad. The 
units are impregnated with a newly 
developed petroleum oil similar in 
characteristics to mineral oil. 


Vibrator 


P. R. MALLorRY & Co., INC., 3050 E 
Washington St... Indianapolis 6, 
Ind., has developed the type 1501 
vibrator for use on 6-volt batteries. 





It is applicable to f-m receivers, 
t 

push-to-talk 

equipment and special commercial 


transmitters, test 


uses, 


Static Eliminator 

CANADIAN RADIUM AND URANIUM 
Corp., 630 Fifth Ave., New York 
20, N. Y. The Alphatron. static 
eliminator utilizes polonium to pro- 
duce ionization about 1,000 times 
greater in effect than an equivalent 
weight of radium. The units act to 
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For the 
MEASUREMENT OF TIME 


We are proud to present a new 


tool to Science and Industry—the 


AMERICAN 


HIGH SPEED 


CHRONOSCOPE 


An Electronic Stop-watch 
combining simplicity with accuracy 
in the region from 


10 Microseconds to 1 Second 


The American High Speed Chronoscope—Model 
100— indicates directly on a five-inch clock dial 
the length of any time interval which is presented 
to it in the form of a voltage pulse or a mechanical 
short or open circuit. 


Four ranges—1l, 10, 100 and 1000 milliseconds 
full scale—are provided, and average accuracy 
is better than one scale division (1%) on any 
range. 


© Designed for extreme simplicity of operat‘on, the American High 
Speed Chronoscope is the solution to problems in many fields, in- 
cluding the design, development and production of 


RELAYS, CONTACTORS AND CIRCUIT BREAKERS 
PHOTOGRAPHIC SHUTTERS AND FLASHLAMPS 
HIGH SPEED COMMUNICATION EQUIPMENT 

AUTOMATIC PROCESS MACHINERY 
BUSINESS MACHINES AND CALCULATORS 
RADARS AND ALLIED SYSTEMS 


For further information write, wire or phone for 


Bulletin 100 A 


AMERICAN CHRONOSCOPE CORPORATION 
150 SOUTH MIDDLE NECK ROAD, GREAT NECK, N. Y. 
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PRECISION POTENTIOMETERS 


Toroidal and Sinusoidal 


For use in computing and analyz- 
ing devices; generation of low fre- 
quency saw tooth and sine waves; 
controls for radio and radar equip- 
ment; position indicators; servo- 
mechanisms; electro medical in- 
struments, measuring devices—tele- 
metering; gun fire control where 
360° rotation, high precision and 
low noise levels are essential. 

The type RLI4MS sinusoidal po- 
tentiometer is illustrated. It is 
wound to a total resistance of 
35,400 ohms and provides two vollt- 
ages proportional to the sine and 
cosine of the shaft angle. It will 
generate a sine wave true within 
+.6%. Overall dimensions are 
43” diameter x 4 11/32 long plus 
shaft extension }” diameter x 
y” long. 


W rite 


for Bulletin F-8 


THE GAMEWELL COMPANY = 


Newton Upper Falls 64, Massachusetts ——— 


oe 




















Stanparoize 
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Save MONEY 





Step up production—bring costs in 
your shop down—with solder pre- 
Pre-formed rings, washers, 
discs, etc., made to your 
order, insure better bonds, lower 
costs, and faster assembly. We 
can supply you with custom-made 
pre-forms of any shape required, 
in a wide variety of solders, cop- 
per and brazing alloys. 


forms. 
pellets, 


Write for complete information. 


Soldering Specialties 





Dept.C, Summit, N. J. 


A quick reference on 


433 PRACTICAL 
ELECTRONIC CIRCUITS 











e with full diagrams and 
data for each one 


brush 
a five-hundred- 
watt ultrasonic circuit or need 
complete information on a circuit for de- 
tecting either metallic or non-metallic ob- 
jects find all answers in the 
pages of this handy manual. It contains all 
types of circuits —from counting to welding 
control, both simple and advanced. It brings 
you hundreds of industrial cireuits devel- 
oped during the and 
practical improvements hit an all-time high, 


HETHER want to 


en 


you up oon 


wiring system of 


xenerator 


youll the 


war when research 


Just Published 


By John Markus and Vin Zeluff 


4ssociate Editors of ‘Flectronics’ 

272 pages, 433 diagrams, $6.50 
H net's a ready source of information abou 

cireutts vou need for ny oomdustrial electrons 
application, For every cirewt, vou find a clearly 
drawn dingram along with a bret yet comprehensive 
discussion of. how it works . . . performance 
characteristics . eversday practical applications 
ete Wilh this data as farting point) you can 
easily convert the theoretical cireuil! to actual practice 


Covers all types of circuits— 


@ vudio frequency @ photoelectric 

e pacitance control @ power supply 

@ cathode-ray @ troboscopic 

© control @ cclemeter 

® counting @ temperature 

@ direct-current © uming 
amplifier @ measuring 

® clectronic switching © metal-loc 

@ limiter @ moron « 


@ multivibrator @ ultrasonic 


@ oscillator @ voltage regul 


@ welding control 


sescseesssoe MAIL COUPON TODAY «sseeseeeeee 


McGRAW-HILL ge hy Ine 
a wees 42 nd 8 18, N.Y 
1 rkus 7. Nb- 


INDUST Ci. 





i WA 
HOOK OF IAL ELECTRONIC 
cul iTS \ ' 1 


8 remit $ 
Name 

Address 

Jone 


State 


City 


Companys 





seuecere 
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NEW PRODUCTS (continued) 


eliminate fire and explosion hazards 
by dissipating static charges caused 
by friction of belts against pulleys 
and from similar sources. 


Radio Timer 

INTERNATIONAL REGISTER CO., 2614 
W. Washington Blvd., Chicago 12, 
Ill. The RC-1021 radio clock timer 





can be set to turn a radio on or off 


at any time. 


Priple Amplifier 


SCHUTTIG AND Co., Ninth and 
Kearny Sts., N. E., Washington 17, 


D. C. Type $183 triple power an 
plifier comprises three identical 
amplifier units operating from a 





ommon power supply. Each unit 
provides a maximum output of 2 
watts and a gain of 60 db. The re 
sponse is essentially flat over the 
range 100 to 4,000 cycles. 


Tube Guard 

STAVER MFG. Co., 254 Atlantic Ave. 
Brooklyn 2, N. Y. The Mini-Spring 
tube guard consists of a hard steel, 
cadmium-plated post and an alloy 


coated, hard drawn steel wire 
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New Headset from TELEX... 


NO PRESSURE 
ON THE EARS 


Here's a really new headset: TELEX TWINSET! Sweaty, tiresome 
“ear-cups” are gone forever! Signal may be piped directly sto 
the ear so that nothing touches the ear at all! Matched in-phase 
magnetic receivers banish listening fatigue—listen for hours 

in complete comfort with this high-fidelity, 1.6 ounce headset. 


An all purpose headset, the unique TELEX TWINSET, is de- 
signed for your hearing comfort and exacting headset demands. 
Obtainable from your favorite parts jobber, or, write Dept. 10, 
Telex Inc., Telex Park, Minneapolis, Minnesota. 


SPECIFICATIONS: 
Sensitivity—101 decibels above Tenite plastic and bright 
000204 dynes per sq. cm. for 10 nickel construction, with head- 
microwatts input band of Z-Nickel steel wire en- 
Impedances— 1000 ohms and 64 cased in plastic. Single 5-foot 
ohms cord plugs into either receiver 
Construction—Weight: 1.6 oz Sealed, rustproof diaphragms 


Special Cord with built in miniature Volume Control also available 





“TRADEMARK 





1uG AT ITs a5 
> 


ELECTRO- ACOUSTIC DIVISION 


TELEX PaRe 


Minneopolis Minn 





TELEX, Telex Park, Minneapolis, Minnesota 


Manufacturers of Telex Monoset” @ Telex Pillow Speaker © Telex Precision Hearing Aids 
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you need 


Radio Parts... 













“ 


jose Magnetic 


@RBMa in quantities as 


of general pur 





relays with either A.C. or D.C 
shunt coils or series coils for electronic applications A - 
ra) 
Relays are available in standard contact arrangement of siagle suitable t ie) Volume 








ally open, normally closed; or double throw with 
sur and six pole double throw relays 
* contacts at 32 volts or less 


write for Bulletin 570. R-B-M DIVISION, Production...it may 
1-3 


1, Logansport, Ind. Address Dept 


pay youto call upon 






the Design 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 
— FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 





Engineers of 


e for industry Gabiatete ont ate 


subsidiaries. They 


valu 


Development and Production of 


SPECIAL PURPOSE VACUUM ineaeaall 


TUBES BY ECLIPSE-PIONEER , 


# 
*% CUT COSTS 
7 = We're not in the standard vacuum tube business. But | 
ths ~we are definitely in the business of developing and * SPEED PRODUCTION 


manufacturing special purpose vacuum tubes—tubes 


a 


have helped many 







— 


TT-1 3000 mc Temperature : Ss 
Limited Noise Diode Tube. ‘that are not generally available. During the past three 


i Seas 
years, for example, our facilities have produced, such * TURN OUT FINER 
or. fy devices as the Chronotron thermal time delay tube, the FINISHED PRODUCTS 
2 ¢ Convectron* vertical sensing tube, the TT-1 3000 mc 
is temperature limited noise diode tube, counter tubes, 
| glass enclosed spark gaps, and phono pickup tubes. 
Quantities of all these are now serving many phases of 
Y-Type Position Convectron— 


Vertical Sensing Tube industry in a wide variety of applications. We invite UNITED -CARR 


your use of our facilities to develop and produce your 


‘ 





4 requirements of special purpose vacuum tubes. Your FASTENER Corp. 
inquiries concerning the scope of our facilities or details | 

of any of our tubes will be given immediate attention. MASSACHUSETTS 

*REG. U. S. PAT. OFF CAMBRIDGE 42, 
Eclipse-Pioneer Division of 
\ ! TETERBORO, NEW JERSEY AVIATION CORPORATION 
Expert Sales—Gendix international Division, 72 Filth Avenue, New York 11, N. Y. | MAKERS OF FASTENERS 

Chronotron Thermal | 
Time Delay Tube i ‘ 
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NEW PRODUCTS continued) 


| Laloratory and 
Research Instruments 


ENGINEERED FOR ENGINEERS 






OSCILLOSYNCHROSCOPE 
Model OL-15B 


Designed for maximum usefulness in labora 
tories doing a variety of research work, this 
instrument is suited to radar. television, com 
munication, facsimile. and applications involv 
ing extremely shortly pulses or transients. It 
provides a variety of time bases. triggers, 
phasing and delay circuits, and extended- 
range amplifiers in combination with all 
standard oscilloscope functions. 


THESE FEATURES ARE IMPORTANT TO YOU 








4 It i Teete Soe di @ Extended- range amplifiers: vertical. mits observation of transients or ir 

spring. & 1s Gesigned IOF cmey | flat within 3 db 5 cycles to 6 mega regularly recurring phenomena. 

mounting and quick installation cycles; horizontal, flat within 1 db @ Variable delay circuit usable with 

or removal of a tube in electronic 5 cycles to 1 megacycle. external or internal trigger or sepa 
. — ate from scope. 

equipment @ High sensitivity: vertical, 0.05 RMS ° h 5 
volts per inch: horizontal 0.1 RMS peeing Phot Silane apes gett: 
volts per inch. cycles to 500 kilocycles per second. 


High-\ ollage Tester ® 4,000-volt acceleration gives superior: 


@ Single-sweep triggered time base per intensity and definition. 


INDUSTRIAL DEVICES, INC., Edge- 
ai aS Hi-Volt. model 500 For complete data, request Bulletin MO-93 


» from 1,600 to 15,000 SWEEP CALIBRATOR SQUARE-WAVE MODULATOR 
AND POWER SUPPLY 





a-t rhe device is intended 


for testing high-voltage trans- 





Model GL-22 Model TVN-7 


This versatile source of timing markers 
provides these requisiles for accurate 


s Here is the heart of a super high fre 
time and frequency measurements with 





en catilleacepe: quency signal generator with square 
© Positive and negative markers at wave, FM, or pulse modulation. Pro 

P y , 0.1, 0.5. 1.0, 10. and 100 mic.o vides for grid pulse modulation to 60 
formers such as used for oil-burner seconds. volts, reflector pulse modulation to 100 
ignition and television. Featured @ Marker amplitude variable to 50 volts, square-wave modulation from 
in the unit are a 15-megohm multi- volts. 600 to 2.500 cycles. Voltage-requlated 
plier incorporated in the 7-inch pyprnnen Faectge. —— yee and power supply continuously variable 
prod and a neon indicator. eT os pie ee eee 280-480 or 180-300 volts de. For addi 

tigger generator with positive 4 i 

and negative outputs. tional data and application notes, see 
VOM Further details are given in Bulletin MM-93. 

Bulletin MC-93. 
THE TRIPLETT ELECTRICAL INSTRU- 
MENT Co., Bluffton, Ohio. Model 630 STANDING WAVE RATIO METER AND HIGH GAIN AUDIO AMPLIFIER 
volt-ohm-mil-ammeter features six Model TAA-16 


®@ Standing wave voltage ra.ios are read direcily 
on the panel meter of this sensitive, accurate 
measuring instrument. 

@ Frequency range 500 to 5,000 cycles per second. 

@ Two input channels with separate gain control 
for each. 





@ “Wide-band” sensitivity 15 microvolts full scale. 
Write for Bulletin MA-93 con @ Selective’ sensitivity 10 microvolts full scale. 


taining full details of this use ®@ Bolometer crystal switch adjusts input circuit 
ful instrument. to signal source. 











In Canada, address Meas- 
urement Engineering Ltd., 


Arnprior, Ontario. | 13) a Oo WwW | l | G 
RU HINER EIEN Lebereterios, Inc. 


Winchester, Mass. 
ENGINEERED FOR ENGINEERS 
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PRECISION 
ransformers 


FOR TODAY’S 
MORE EXACTING 
REQUIREMENTS 


POWER--AUDIO 
CHOKES - - FILTERS 





ENCLOSED CASE, compound filled, for 

high moisture resistance Standard 

cases up to 500 VA. Wide range of For Television and all other appli- 
standard audio transformer units i . 

cations where specifications are pre- 
cise and the emphasis is on qual- 
ity and performance, famous 


FERRANTI transformers offer 


superior value. 


Into each unit goes long years ol 
~pecialized experience, plus up-to- 
the-minute knowledge of today’s 
improved practices and latest: ma- 
terials. Our large and varied stock 
of patterns, tools, and dies often 


permits us to supply “custom” 





requirements from standard parts. 


HERMETICALLY SEALED and 


eflecting worthwhile savings. We in- 
Gloss 
als. De 
JAN salt wate 


vite your inquiries. 










OPEN FRAME TYPE for mass 
production, minimum cost and 
weight for enclosed equipment 


FERRANTI 
ELECTRIC. INC. 
30 ROCKEFELLER PLAZA 
New York 20, N.Y. 
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NEW PRODUCTS continucd 
d-c voltage ranges for testing tele 

Vision and other high-resistance d-« 
and a-c circuits; six a-c ranges for 
audio and other high-impedance a- 
circuits; precision resistors, and 
complete insulation. 


Anti-Feedback Amplifier 

DAVID BOGEN Co., INC., 663 Broad 
way, New York, N. Y. The HX50, 
a new 50-watt amplifier, incorpot 
ates anti-feedback control. A tone 





corrector gives bass control fron 
20 to 20 db at 60 ceveles, and 
treble control ot 20 to 20° db 


at 10,000 cycles. The unit uses a 


push-pull 807 output stave 


Crystal Selector 

E. F. JOHNSON Co., Waseca, Minn 
The instant crystal selector pro- 
vides 10 crystal sockets and an 11- 
position switch so that the unit 





provides selection of the crystal 


group and some other channel s 

as a variable frequency oscillato: 
The holder accommodates crystals 
with half-inch spacing. 


Wire Markers 


WESTERN LITHOGRAPH Co., 600 F. 
Second St., Los Angeles, Calif. 
E-Z code wire markers are short 
narrow strips mounted on a card 
When pulled off and wrapped 
around a wire, adhesive causes the 
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GERMANIUM 
DIODES 


Welded Contact 
Self-Healing 
Molded Plastic Case 






ACTUAL 
SIZE 


ENERAL ELECTRIC Germanium 


Diodes have 3 distinct advan- 


tages that are immediately apparent. 


1. WELDED CONTACT. Electrical 
stability is improved through 


the welding of the platinum 


whisker point to the ger- 
manium pellet. This rigid 


construction also enables 
G-E diodes to withstand rea- 
shock 


makes 


sonably severe or 


vibration and them 
practically immune to micro- 


phonic effects. 


nN 


. SELF-HEALING. G-! 


return to normal quickly 


diodes 


after sudden applications of 
excessive voltage when not 
accompanied by excessive 


current, 


3. MOLDED PLASTIC CASE. The 
non-conducting case simpli- 
fies mounting problems and 
permits greater flexibility of 


application, 


General Electric is prepared to sup- 
ply high back resistance and high 
peak inverse voltage units in pro- 
duction quantities. 

For complete information on G-I 
Germanium Diodes write today to: 
General Electric Company, Electronics 


ark, Syracuse, New York. 


You COR pul pow confutence ‘ne 


GENERAL @@ ELECTRIC 
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Synthetic Calcium Tungstate Crystals 
for Radioactivity Counters 


We are pleased to announce the 
quantities, of 


availability in’ research 


clear, single crystals of 


calcium 
tungstate which fluoresce when exposed to radioactive radia- 
cathode and \-rays. 


This fluorescence can be detected and amplified sufliciently 
by a photo-multiplier tube 


synthetic 


tions, ravs. 
to count individual pulses. Good 
this 
these crystals 


optical transmission, and rapid decay time qualify 


material for use in this application. In addition, 
are unaffected by atmosphert exposure, 
Svutheti 


able in 


length: 


calcium tungstate avail- 


currently 
inch in square section, up to 2 inches in 
forms are Windows 


rod. 
New Products 


eryvstals are 
rods 
other 
small parts can readily be 


under development. and 
fabricated from the 
For further information 


Division. 


. please write to the 











THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


he Ihe Me 


30 Kast 12nd Street Oi New York | 





Low loss insulators for all frequencies 
in standard stock shapes or special designs 


General Ceramics low loss insulators function efficiently in all frequency 


ranges and are capable of withstanding most 


all conditions of shock or 


vibration. Specification of standard shapes offers an opportunity to effect 


production economies. 


$- 


consult General Ceramics engir 


ERAL OFFICES and PLANT 
MAKERS OF 


For unusual designs or mechanical specifications 


Estimates without obligation. 


CERAMICS and STEATITE CORP. 


21 CROW’'S MILL ROAD, KEASBEY, 


STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, LIGHT DUTY 
REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRITES, COAXIAL CABLE 


wWers 





N. J. 
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If your needs call for special, §- 
high-precision instrument-type 
motors and generators, designed 
any to your own requirements, the 





+} odds are thousands to one in } 
your favor when you call on . 
Elinco. You can have our engi- $ 


neers design a unit to your exact 
requirements . . . or there ore 


Le LOGIT A OS 











- 

eA Ke 

BS Sicie ” 

BASIC eg & 
See * over 400 basic Elinco models,  ¢ 

MODELS Get each one a precision instrument. z 
‘ With the ability to adapt any of = 7: 

: these to meet an almost limitless a 

variety of specifications, electric. 7% 


ally and physically, there are 
literally thousands upon thous- 
onds of possibilities to fill your & 
needs, regardless of how exact. © 
ing they may be. 






NORE SE ARES BENTO 


Elinco does not manufacture, or carry in stock, low-cost 
mass-production motors. Every order is special, engineered 
and produced to the customer's own exact specifications. We 
produce only special, high-precision instruments demanding 
the highest engineering obility, and manufactured with the 


skill and core thot the name Elinco has meant for years 


ELECTRIC INDICATOR CO. 


PARKER AVE. STAMFORD, CONN. 
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marker to stick. The designations 
are waterproof and will not fade. 
Preprinted in numbers, letters, and 
standard codes, they can also be 
furnished to specifications. 


Test and Display Rack 


RAbDIO CorP. OF AMERICA, Harrison, 
N. J. Rack WS-16A was designed 
to serve as a cabinet for six 
matched units of test and measur- 
ing equipment and as a service rack 





for quick servicing of a-m, f-m and 
television receivers in shops, labo- 
ratories and schools. Intended for 
mounting on top of a workbench, 
the rack’s lower shelf is eight 
inches above the bench top. Meas- 
urements are 4 x 3 x 1 ft. 


Precision Switch 

UNIMAX SWITCH DIVISION OF THE 
W. L. MAXSON Corp., 460 W. 34th 
St.. New York 1, N. Y. Model 
KMX metal-cased precision switch 
has a die-cast gasketed aluminum 
housing protecting it against 
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ELECTRICAL 


INSTRUMENTS /_ MOLDED 
jn tuominy Dent, SS Whitt RESISTORS 
<= Wie aaipces | OF particular interest to all who need 


Eighteen models 


covering labora. | Fesistors with inherent low noise level 


tory, plant and 


field applications. | and good stability in all climates 


0.0000! ohm to 100 

megohms. High ac- 

ae HIGH VALUE RANGE 

ally sturdy con- 10 to 10,000,000 MEGOHMS 

=— Oellotia Tree Gar This unusual range of high value resistors 
: was developed to meet the needs of scien 
GALVANOMETERS tific and industrial control, measuring and 

Fifty-one models in a wide range of 


laboratory equipment—and of high voltage 
sensitivities for nearly every application. 


applications. 
Spotlight Galvanometers with sensitivi- 















Actual Size 





ties up to 0.0006 “A per mm. Widely STANDARD RANGE SEND FOR 

used in laboratory and production line BULLETIN 4505 

testing, for deflection as well as null 1000 OHMS TO 9 W.EGOHMS It gives details of both 

measurements. Bulletin 320. Used extensively in commer-ial equip the Standard and High 
ment including radio, telephone, tele Value resistors including 

PRECISION POTENTIOMETERS graph, sound pictures, television, etc construction characteris- 





Also in a variety of U. S. Navy equip tics, dimensions, etc. Copy 


Twenty-seven laboratory and portable with Price List mailed on on 


ment 
models for precise voltage measurement. request = 
{ Widely used as laboratory standards in 
meter calibration and for thermocouple INDUSTRIAL 
measurements. Bulletin 270. THE nearer DENTAL MFG. CO. DIVISION 


—ame DEPT. RR, 10 EAST 40th ST, NEW YORK 16, N. Y. oe 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


Oue of Americas AAAA Taduatetat Enterprise 





COIL TESTERS 


For rapid 
low-cost pro- 
duction testing 
of shorts and 
opens in coil 
windings of 
nearly every 
shape and size. 
Bulletin 109. 


PEATING UNITS 
For ain. aa testing COAST TO COAST HEATING ELEMENTS 























of resistors from | ohm up to 10 meg- Our Representatives are eager to help you solve 
ohms. Bulletin 190. sa ' RESISTANCE 
your heat resisting wire problems. Be sure to call LINE CORD 
DECADE RESISTANCE BOXES them if you need any of these products => 
Thirty-five models covering the range re 
from 0 to 100,000 ohms. Decade Resistors Calitornia— Mr. John B. Tubergen ‘ THERMOCOUPLE WIRE 
with increments down to 0.01 ohm avail- 1406 South Grand Avenue 
able. Exceptionally sturdy construction Los Angeles ASBESTOS LEAD 
assures long-term accuracy. Bulletin 100. & FIXTURE WIRE 
i linois— Mr. Gerald G Ryan 
43 STANDARD RESISTORS 549 West Washington Blvd 
t > Reichsanstalt and National Chicago 
Bureau of Standards types 
from 0.00! ohm up to 10,000 
Sek Oh Mr. H. Q. Gamble 
ohms, limit of error 0.02% and sic 1856 Tuclid Avance 
0.01%. Standard shunts from Civetane 
0.00002 ohm to one ohm, 
pe oi : 
co of error 0.04%. Bulletin oinuineiitieses iio tae ae 
; 1123 Real Estate Trust Bldg 
SPECIAL INSTRUMENTS Philadelphia 
In addition to the partial listing of in- 
struments above, the Rubicon Company New York City Mr. James L. Fitzsimmons 
produces a wide variety of special equip- & New Jersey 34 Bellevue Avenue 
ment involving in one way or another the Belleville, New Jersey 


precise measurement or control of some 
electrical quantity. Inquiries for equip- 
ment to meet special needs are invited. 


RUBICON COMPANY | | THE LEWIS ENGINEERING CO. 


Electrical Instrument Makers llJdir 


< 


$757 Ridge Avenue ¢ Philadelphia 32, Pa. | ie VeLey-Bael a4 CONNECTICUT 


etisiissatestotsc pcs 
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(PATENTED) 


RADIO PINS 





Present 3 clean-cut 
Advantages 


1. EXTREME UNIFORMITY 


2. SUPERIOR STAKING QUALITIES 
-.. ends will roll without splitting. 


3. BETTER FOR MOLDED PARTS 
. closed end keeps compound out. 


If you use pins for vacuum tubes, adapters, 
fluorescent lamps, plugs, or electrical equip- 
ment of any kind, the chances are you'll save 
time, money and rejections by using these super- 
smooth, seamless, patented Radio Pins. They are 
available in a wide variety of styles and sizes, 
with staking end either closed or open. For a 
quotation, simply send a sketch, sample or de- 
scription and state the quantity you need. 


Radio or Radar Equipment? 


In addition to Radio Pins, 
we produce large quanti- 
ties of top caps, base shells 
and adapter shells for vac- 
uum tubes; also a wide va- 
riety of other metal prod- 
ucts including deep drawn 
shells and cups, blanks and 
stampings, ferrules, grom- 
mets, washers, vents, fasten- 
ers—and, for almost every 
manufacturing require- 
ment, the world’s largest 
assortment of eyelets. sis 


THE AMERICAN BRASS COMPANY 


Waterbury Brass Goods Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LtD., New Toronto, Ont. 





NEW PRODUCTS (continued) 
splashing oil, moisture and abra- 
sive. Bulletin KMX-26 containing 
full details is available. 


Marine Radiophone 

APPLIED ELECTRONICS (CO0., 1246 
Folsom St., San Francisco 3, Calif. 
Model 23 marine radiotelephone in- 





corporates a 4-channel crystal-con- 
trolled transmitter and broadcast 


receiver, together with a 2 to 3-mc 
receiver. 


Multimeter 


ROLLER-SMITH, Bethlehem, Pa. 
Model 500 volt-ohm-milliammeter 
measures to 7,500 volts a-e or d-c 
ut 20,000 ohms per volt. Measure- 





ments as low as 10 uamp, 0.2 volt, 
and 1 ohm are easily read. Catalog 
1423 describes the meter in detail 


Television Connectors 


MINES EQUIPMENT CO., 4215 Clay- 
ton Ave., St. Louis 10, Mo. The 
new push-latch connector — illus 


trated was originally developed for 
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THE ONLY BROAD BANDED, 
HIGH GAIN, STACKED ARRAY 
ON THE MARKET 


Many times more sensitive for TV 
reception in fringe areas and poor 
signal locations, the WARD TVS-6 
STACKED ARRAY achieves maxi- 
mum forward gain by stacking two 
high gain folded dipoles and reflectors 
with effective 1/. wave spacing rather 
than the ordinary 1 or 14, wave which 
materially reduces sensitivity. THE 
ONLY STACKED ARRAY ON 
THE MARKET THAT IS BROAD 
BANDED, it will give excellent re- 
sults with MANY CHANNELS 
where others are too selective. The 
advanced engineering and PRE 

ASSEMBLED design of the WARD 
TVS-G is only one of the reasons why 
WARD is the largest exclusive man- 
ufacturer of antennas in the world. 
See any leading parts distributor or 
write for catalog. 


THE WARD PRODUCTS 


leon 2 Rel @ Wenen, | 


3 £. 45TH STREET, CLEVELAND 3, OHIO 
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.. f0 quote or counsel 
on molded plastics 


Your Watertown man is an expert in plastics, 
backed by 34 years of experience with every type 

of plastic, every type of molding method. Calling 
him in to quote or consult on any part, product or idea 
involving molded plastic won't cost you a cent... will 
give you the benefit of our design and engineering skill, as well 
as our laboratory — second to none in the industry — in develop- 


ing and producing the job to your satisfaction and your customers’. 


—_——————— 






a custom molded plastics job on the fire, — 
+ Watertown man today .. . oF phone or write 
Here are the Watertown men... : 

ow, 175 Fifth Ave 
lations Company 28 


J. P. Greener 
J. R. Kallaher 


if you have 
your neares 
us directly. 
NEW YORK —H A. Rank 
CHICAGO National insu 
G. W. Glaescher 
J. P. Bonnamy 
from Chicago 
DETROIT — J. P. Greener 
CLEVELAND — Carl F. Linn, 866 Honna Bidg 
MILWAUKEE — Roger L. Miller, 729 N Broadway are 
SEATTLE —John W Witherow, National Vulcanize i 
i , South 
FP ey Harmssen National Vulcanized Fibre Co 
_ 273 Seventh Ave 
National V 
NGELES —Fred M. Foley 
naa 2325 East Eighth St. 









08 W. Lake St 
R. C. Farquher 













vicanized Fibre Co 







THE WATERTOWN MANUFACTURING CO. 
777 ECHO LAKE RD., WATERTOWN, CONN. 








THYRATRONS are the 
IMPULSE of American Industry 


Desicn ENGINEERS will : 
want precision-made Cetron % 


Mercury Vapor and Gas-filled 
Grid Control Rectifiers for 


MOTOR CONTROLS WELDING CONTROLS 
CONTROLLED D.C. SUPPLIES 































For 
LONGER LIFE 





Continental's longer experience 
in developing and perfecting 
steady-duty, inexpensive Rec- 
tifiers means greater depend- 
ability and higher efficiency. 

ASK FOR CE-320 (2.5 Amp.) or 
CE-322 (6.5 Amp.) Rectifiers 








(We also m 






cake a fine series of engineer-perfected, 
high quolity Phototubes 


CONTINENTAL ELECTRIC CO. 


GENEVA, ILLINOIS 
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| NEW PRODUCTS (continued) 


| signal and communications circuits 
| but is also adaptable to a-m, f-m, 
| and television applications as well 
las for service in public address 
connections. 





| 


F-S) Exciter 


ErRcoO RADIO LABORATORIES, INC., 
Garden City, N. Y. Type 250-T fre- 
quency shift exciter has been de- 
signed to replace the existing crys- 
tal or master oscillator in any 
transmitter in order to key the 
transmitter by the f-s method. A 
front-panel switch permits selection 
of three crystal-controlled operat- 
ing frequencies each preset to indi- 
vidual carrier frequency and mark- 
space shift requirements. 


Cowling Fastener 


Dzts FASTENER Co., INC., Babylon, 
N. Y. The new cowling fastener 
illustrated has been designed to 


9 








meet demands of modern high-speed 
aviation as embodied in specifica- 
tion AN-F-8b. 


Literature 





Insulation Resistance ‘Testers. 
James G. Biddle Co., 1316 Arch St., 
Philadelphia 7, Pa. Bulletin 21-20- 
14 deals with the “Megger” heavy 

duty type insulation resistance test- 
ers. Hand-driven, motor-driven and 
multivoltage instruments, their fea- 
tures, ranges and applications are 
described in detail. 


Densitometer. Western Electric 
Co., Inc., 120 Broadway, New York 
5, N. Y. The RA-1100B integrating 
sphere densitometer useful in all 
photographic fields, particularly 
in measurements of sound track 
density is described and _ illus- 
trated in a new 6-page brochure 
Specifications given include power 
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KNOW THE 
TRUE FACTS 
OF OPERATION 

AT HICH 


FREQUENCY with 
CW-AM-FM-TV 
TRANSMITTERS 


TERMALINE 
COAXIAL LOAD 
RESISTORS 


Frequency Range. .Zero(d-c) to 4000 mc 
To 2000 Watts 
51.5 OHMS 





Power Range.. 


Impedance 





MODEL 81 
Power Rating .. sow 
V.S.W.R..... Less than 1.15 to 4000 mc 
MODEL 81B 
Power Rating 80 W 
V.S.W.R..... Less than 1.15 to 4000 mc 
MODEL 82 
Power Rating............ .500 W 
V.S.W.R...... Less than 1.2 to 2700mc 
MODEL 82C 
water - cooled) 
POET TONND < ve cccsccccccsccs 2000 W 
V.S.W.R...... Less than 1.2 to 2700 me 





CORPORATION 


1800 E. 38" ST, CLEVELAND 14, OHIO 
Represented on the West Coast by: 
NEELY ENTERPRISES 
7422 Melrose Bivd., Hollywood 46, Calif. 





Instrumentation for Coaxial Transmission 
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Booth x. .I. R. E. Show 


Transcription 


Sound Effects 
Lp 


Broadcasting Equipment 


THE GRAY RESEARCH & DEVELOPMENT COMPANY, Inc. 


16 ARBOR STREET > HARTFORD, CONN. 























LAMINATED TUBING 


CoLOAOVES 
SFORMER-CORE 


quality 


. Higher Dielectric Strength 
. Greater Structural Strength 


TRAN 








. Lower Overall Production Costs 

. Fewer Rejects (Core won't collapse 
after winding) 

. Shape and Size Tolerances the Same 













After Winding. 

. Better Quality because Parkwood 

Tubing is made of a combination of 

phenolic impregnated paper and 
mahogany veneer. 

Write — TODAY — for complete 

details and prices 


PARKWOOD CORPORATION 


WAKEFIELD, MASSACHUSETTS 
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CA WO-27A D.C. OSCILLOSCOPE: 





Frequency range—zero cycles to 100 kc. 


Soscitcally designed for the accurate 
analysis of extremely low-frequency 
phenomena in mechanical, hydraulic, 
pneumatic, electrical, and electronic 
systems, the RCA WO-27A D.C. Oscillo- 
scope has a wide range of applications in 
the laboratory and industrial plant. 

It features triggered sweep and blank- 
ing circuits that permit the observation 
and photographic recording of one-time, 
high-speed transients. This oscilloscope 
also snows a.c. and d.c. simultaneously, 
providing more information than can be 
obtained from a simple stroboscope. The 
5-inch C-R tube can be readily inter- 
changed from the front with a tube of 
other persistence characteristics. 


Ask your local RCA Test and Measur- 


ing Equipment Distributor for further 
details, or write RCA, Commercial Engi- 
neering, Section 42CY, Harrison, N. - 





SPECIFICATIONS 


Frequency Range: 
Vert. and Horiz. Amplifiers 
Timing Axis Oscillator. I cycle to 30 ke 
Blanking Amplifier 30 cycles to 100 kc 
Deflection Sensitivity (Volts per inch) 


0 cycles to 100 ke 


D.C. or RMS 
Peak-to-Peak Sine Wove 
Vertical Amplifier...... 0.084 0.030 
Horiz. Amplifier....... 0.105 0.037 
(Direct to Deflection Plates) 
Vertical.......... os 19 
Merizental. ..ccsceccss. OS 24 
Power Supply . . 105/125 volts, 50/60 cycles 
Power Consumption. ... 2.6.0 c cece evan 1 watts 
Dimensions. ...... w. 13°; h. 20°; d. 25° 
ga NRG Bie Na ARE 1a .80 Ibs 











Available from your RCA Test and Measuring Equipment Distributor 
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RADIO CORPORATION of AMERICA 


TEST AND MEASURING EQUIPMENT 


HARRISON. HN. J. 





| Electronic Instruments. 


NEW PRODUCTS (continued) 


supply, 
finish. 


dimensions, weight and 


Miniature Tube Characteristics. 
Raytheon Mfg. Co., 55 Chapel St., 
Newton 58, Mass., announces pub- 
lication of a tube characteristic 
chart listing over 70 miniature re- 
ceiving types. The 4-page folder 
gives all pertinent characteristics, 
applications, terminal connection 
diagrams and outline drawings. 

Antennas and Accessories. LL. S. 
Brach Mfg. Corp., 200 Central Ave., 
Newark, N. J., issued 
leaf catalog No. 1304 giving de- 


has loose- 
tails of its tele and f-m antennas, 


antenna accessories, police, fire 
alarm and telephone accessories, 
and other items such as the Test- 
O-Lite for 


circuits. 


checking — electrical 


Precision Potentiometer. 

Instrument Corp., 
Main St., Waltham 54, Mass., re- 
cently released a bulletin describ- 
ing the type RV2 precision poten- 
tiometer. 


Tech- 


nology 1058 


Illustrations, specifica- 
tions and prices are included. 


Furzehill 

soreham Wood, 
A new brochure 
evotes 28 pages to a description 
and illustration of various types 
of e-r 


Laboratories Ltd., 
Herts, England. 


] 
a 


oscilloscopes, voltmeters, 
power supply units and other elec- 
tronic instruments. 


Socket and Mounting Notes. Ray- 
theon Mfg. Co., Inc., 60 E. 42 St., 
New York 17, N. Y. An 8-page 
booklet gives information about 
subminiature tube sockets and ex- 
plains other methods of connect- 
ing to the tube, shielding it and 
potting it in plastic. 


Tape Recorders. Amplifier Corp. 
of America, 396 Broadway, New 
York 13, N. Y. Compiled from an 
analysis of over 5,000 letters, this 
booklet questions 
and answers on the performance, 
construction, specifications and 
availability of Twin-Trax dual- 
channel magnetic tape recorders. 


lists 


everyday 


Broadcast Equipment. RCA Vic- 
tor Division, Camden, N. J. Those 
requesting on broadcast station 
letterhead may obtain three new 
brochures. Form 2J-4367 on the 
a-m broadcast transmitter; Form 
2J-4604 on the 


broadcast two- 
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Have you you tried») 






Better for Every Application 


Sangamo electrolytics reflect a great 
advance in capacitor manufacturing 
technique. They are fabricated under 
controlled conditions of almost surgical 
cleanliness, utilizing the very finest 
materials and production procedures 
available in the industry, and are 
backed by years of practical experience 
in manufacturing the finest capacitors 
for the radio and electronic industries 


These new electrolytics will give you 
the maximum in dependability and 
long-life performance As original 
equipment—or for all replacement 
needs—they are better for every radio 
and electronic applic 


(hat 


TYPE MT 


Mawivr 


TYPE PL 


ation 













TYPE SL 





omaha 


TYPE CS 





oacke 


TYPE CF 





Get the full story by wriling 
for Catalog No. 825. 





yh “ a 
WV — _ we 
Kos ¢€ ce 
\ se —F 


PAPER « MICA « SILVER 
and ELECTROLYTIC CAPACITORS 


ELECTRIC COMPANY 
Springfield, Illinois 
IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 


NIV 
SHAT 
1899 ~\qa? 


49Ia 
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— POLARAD  . 
LABORATORY £ 


20 MC 
VIDEO AMPLIFIER 


Model V 


* Flat frequency response trom 100 
cps to 20 mc Sdb 

* Uniform time delay of 02 micrct 
seconds 

* Gain of 50 db 

* Frequency compensated high im 


pedance attenuator calibrated in 10 
db steps from 0-50 


* Fine 
range 


attenuator covers a 10 db 


* Phase Linear with 


entire band. 


frequency over 


This unit is designed for use as an oscillo 
scope deflection amplifier for the measure 
ment and viewing of pulses of extremely 
short duration and rise time, and contains 
the Video Amplifier Unit, Power Unit and 
a Low Capacity Probe. 








Specifications: 1 
Input tmpedance Probe—! + 
470.000 ohms: Jack—30mmf 470.000 
ohms: Output Impedance (8mmf 
470.000 ohms each side push pull 
Max. input Volts 500 peak to peak 
with probe: Max. Output Volts 120 
volts peak to eak (push pull 
Power: 115 volts 50/69 cps AC Line 
Size 19'4°x22°xt4 











9 FERRY STREET 


Supplied to your 
ay, EXACT SPECIFICATION 


Moldite iron cores for television, FM, AM and 
ft audio frequencies are manufactured wi he 
aD most advanced techniques to your exac me 

eh anical and electrical specifications. New formu 


ENGINEERING 
SERVICE 


carefully result in 

higher Q Values Biers bemasnt stability and 
ds. When Moldite iron « Ps 
are assured of maximum pe 

proven reliability 


ae and supervised production 
quantity deliveries to 
re designed into 
smaller 5 


Catalog 


meet 


ormance 


iced costs Write for 


NATIONAL MOLDITE company 


HIPESUPE eR Sw FERSEY 


MID-WESTERN REP WESTERN REP SO. AMERICAN REP 
IRV ROSE PERLMUTH-COLMAN & ASSOC JOSE LUIS PONTET 
314 NO. MICHIGAN AVE 1335 SO. FLOWER ST CORDOBA 1472 
CHICAGO, ILL LOS ANGELES, CALIF BUENOS AIRES, ARGENTINA 





NEW YORK 7, N. Y. 
\\ }) 
SSTELEVISION ENGINEERS and CONSULTANTS to the Nation's Leading Television Stations” 














The No. 90921 
"SCOPE AMPLIFIER-SWEEP 
UNIT 


The No. 90921 comprises horizontal 
and vertical amplifiers, a hard tube 
saw tooth sweep generator and power 
supply mounted on a standard 51/4" 
rack panel for use with the 2, 3, or 
5 inch Millen basic ‘scopes 











JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 
MALDEN 
MASSACHUSETTS 


Se, 
e 


a 


YAS 





NEW PRODUCTS 


(continued) 
studio consolette. and Form 2J- 


4622 on consolette switching sys- 
tems. 


Transformer Catalog. Fisler Engi- 
neering Co., Inc., 750 S. 13th St., 
Newark 3, N. J. A 26-page trans- 
former catalog No. TR-49 des- 
cribes and illustrates a line of 
transformers from 0.25 to 400 kva 
and potentials up to 15,000 volts 
for every class of service. 


Relay Comar Electric 
Co., 2701 Belmont Ave., Chicago 
18, Ill. Recently released is the 
new loose-leaf catalog illustrating 
relays, transformers, 
terminals. 


Catalog. 


coils and 
It is available to those 
requesting on company letterhead. 


Speech Clipper. Electro-Voice, 
Inc., Buchanan, Mich., has issued 
bulletin 145 on the model 1000 
Speech Clipper. It explains how 
the unit clips tops and bottoms 
from speech which 
rise above a preset amplitude. List 
price and specifications are given. 


frequencies 


General Catalog. Meissner Mfg. 
Division, Maguire Industries, Inc., 
Mt. Carmel, Ill. Catalog 48B lists 
and illustrates a group of prod- 
«ts ineluding a_ television — re- 
ceiver, components, tuner, ampli- 
fier and a line of kits and coils. 


Dial Light Catalog. Dial Light 
Co. of America, 900 Broadway, 
New York 3, N. Y., has recently 
published a very complete 192- 
page catalog, Form L-149, that 
lists its line of dial and pilot lamp 
assemblies, dimming devices, lens 
holders, light shields, and other 
accessories. Factors in the choice 
of lamp and housing are clearly 
explained to the designer. 


Phototelegraph. Muirhead & Co., 
Ltd., Beckenham, Kent, England. 
Bulletins B-621-B, B-574-C, B-618- 
B, and B-575-E all describe vari- 
ous units of the Muirhead-Jarvis 
and Muirhead-Belin phototele- 
graphic equipment for use on wire 
lines or radio, including fixed sta- 
tion and portable transmitters. 


Loudspeakers. Goodmans Indus- 
tries, Ltd., Lancelot Road, Wem- 
bley, Middx., England. Brochures 
are available on a line of loud- 
speakers and high-fidelity trans- 
formers. <A_ twin-diaphragm, or 
coaxial speaker. is included. 
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PHALO MULTICONDUCTOR 
NTERCOMMUNICATION CABLE 
ALL OVER BRAIC 















PHALO 
TWIN TRANSMISSION LINE 


ha 75.150.300 OHM 


PHALO 
""ttieeiaeaee 


PHALO 
COAKIAL CABLE 






PHALO RIGHT ANGLE 
PLUG AND CORD SET 


X PHALO RADIO HOOK UP 
\ AND FIXTURE WIRE 
BN 
\ A 
\ 


PHALO HEAVY DUTY CORD 
SET AND MOLDED PLUG 


PHALO 
MULTICONDUCTOR 
PLASTIC JACKET INTER 
COMMUNICATION 
OR CONTROL CABLE 


€ PHALO 2 C PARALLEL SHIELDED 
NTERCOMMUNICATION cape 


For complete “PHALO FAMILY STORY” 


Ask for the NEW 22 page Illustrated 
PHALO CATALOG 


PHALD 
Harter Corporation 


CORNER OF COMMERCIAL ST. 


WORCESTER, MASS. 
Manufacturers of Insulated Wire, Cables, Cord 
Sets and Thermoplastic Tubing 
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Visit our booth (No. 39) at the | 


ILR.E. Show Wau Toot You Dhould Wwe C2) 


fot PRESSURE ean 


The Syncro-Marker 
PRESSUREGRAPH INS 











LITERATURE 





Angular Sync Pressuregraph Syncro-Marker Oscillogroph 





Here is your complete answer in instrumentation for 
checking pressure variations, both regular and instan- 
taneous. Provides oscillograph pictures showing relation 
of pressures to engine shaft rotation (top dead center) 
or indications in degrees of rotation and also relates 
Pressures) to time (milliseconds). 


Write for your copy of 
“Pressure Indications in 
Engine Fuel Research’ 
illustrating typical Pres 
suregraph applications 
and giving data on dy- 
namic studies of pres- 





Accurately measures pressure rise with time. Can be 
applied to hydraulic. gas, steam or pressure line meas- 
immediate Delivery... urement of static, dynamic or i t pres 

New detachable diaphragm permits measurement in any 


PA 7 A g Oo LI C Pressure range from vacuum to 14,000 p.s.i. € 


Now used in oil fields by many leading producers. 


ANTENNAS ELECTRO PRODUCTS LABORATORIES 


FOR 549 W. Randolph St. Chicago 6, Ill. Phone STate 2-7443 
@ FM and AM Studio-to-Transmitter Link 
@ Television and Facsimile Relay Work 
@ Multi-channel Point-to-Point Relay ‘ : - 
@ Research and Development Laboratories 





sure waves 











The Workshop can supply parabolic an 
tennas in a wide range of types, sizes and 
tocal lengths, plus a complete production and | 
engineering service on this type of antenna 

Workshop test equipment and measure- | 
ments for the determination 1 antenna 
characteristics is outstanding in the industry 
Phese facilities, coupled with the wartime 
experience of its engineers on high fre quency 
antennas, assure exceptional performance 


PARABOLAS Precision-formed aluminum re- 


flectors. Can be supplied separately, if desired 


MOUNTINGS Various types of aluminum | 


reinforced mountings can be supplied with 














pape tenets WAVEFLEX assembly with 
synthetic rubber jacket. 
R. F. COMPONENTS Precisions machined and 
heavily silver plated. Critical elements pro- 
tected by low-loss plastic radome | Wi vefle 
PATTERN AND IMPEDANCE DATA \ series of wavericex 
elaborate measurements of both pattern and | 
impedance are made to adjust the setungs for 


Flexible Waveguides 
Seance snekae Otter these OB Tonaling Avanttces 


POLARIZATION Either vertical or horizontal in microwave transmission: 


polarization can be obtained easily by a | 
simple adjustment at the rear of the reflector. | 
| 








SPECIAL ANTENNAS Parabolas can be per- 
forated to eliminate wind resistance or sec- 
tioned to produce a specified antenna pattern. | @ Excellent impedance match 

| cea 4 pecifying WAVEFLEX flexib! ides. 
OTHER ANTENNAS — FM and television re- | @ Extreme flexibility without ""'”'"° exible waveguides 


@ Lower attenuation loss energy and at the same time take advan- 
tage of flexible tubing construction by 


ceiving antennas. A complete line of amateur loss of efficiency Write for literature today. 


é< tenna ulpment 
sicierccdeia oat i: TITEFLEX, INC. 410 Frelinghuysen Ave., Newark 5, N.J. 






Prices on Request WAVEFLEX, the flexible waveguide 
made by Titeflex, Inc., affords designers 
The WORKSHOP ASSOCIATES, Inc. all of theadvantages of standard rigid wave- A 
64 NEEDHAM STREET guides plus the added feature of flexibility. Titeflex 





Newton Highlands, Massachusetts Product 





You can preserve costly transmission 
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Wide-Angle Metal-Plate Optics, by 
J. Ruze 

The Measurement of Current and 
Charge Distributions on Transmitting and 
Receiving Antennas, by T. Morita. 

The Diffraction Pattern from an_ El- 
liptical Aperture, by R. Adams and K. 8 
Kelleher. 

A Low-Drag Aircraft Antenna for Re- 
ception of Omnidirectional Range Signals 
in the 108- to 122-Mc Band, by J. Shank- 
lin 


| NEWS OF THE INDUSTRY 
(continued from p 138) 

| bile Telephone, by W. Babcock and A. W 
Nylund. 


Passive Networks I—Synthesis 

Amplifier Synthesis through Conforma 
Transformation, by J. Pettit and D. L 
Trautman, Jr. 

Exact Design of Bandpass Networks 
Using n Coupled Finite-Q Resonant Cir- 
cuits (n = 3 and 4), by M. Dishal. 

Network Approximation in the Time 
Domain, by W. H. Huggins 

A Method of Synthesizing the Resistor- 
Capacitor Lattice Structure, y lL, 
tower, J. T. Fleck and P. F. Ordung. 

The Design of Frequency-Compensating 


Matching Sections, by V. Rumsey. 
Instruments and Measurements II— 
Oscillography 


An Impulse Generator - Electronic 


Switch for Visual Testing of Wide Band 
Networks, by T. R. Finch. 

A 50-Me Wide-Band Oscilloscope, by 
A. Levine and H. Hoberman. 

A Timing-Marker Generator of High 
Precision, by R. C. Palmer. 

The Evaluation of Specifications for 
Cathode-Ray Oscillographs, by P. 8 
Christaldi. 

Photographic Techniques in Cathode- 
Ray Oscillography, by C. Berkley and H 
Mansberg 


= oe 
Speeds Soldering Operations — eannie Diets 
= = seen Pca id Z- . cating or, 2. OW. 
on the Production Line Me ecttonie Dinessntat Analyzer, by 
nes Zz Poon +e for the Solution of 









: ° e Linear Simultaneous Equations, by R. M 
Glaser Lectron Rosin Core Solder is superior to any other W a ae : sate 
e . _ The Electronic Isograph for a Rapic 
rosin core solder on the market. An outstanding achievement Analogue Solution of Algebraic Equations 
. . _ ‘ 4 a by B Marshall, . : 
in the radio and electronic industries. Made with a specially oA, Rarametric Electronic Computer, b) 
““energized’’ rosin flux, an exclusive development of the Tuesday P.M., March 8 
Glaser Research Laboratories. More efficient and faster than Symposium: Electronic Computers 
e ° 5 The Binac, by J. W. Mauchly 
ordinary rosin core solders. Speeds production and lowers Mark IIT Computer, by HH. Aiken. | 
= ° . ’ one Ralph Pal she rle< lic Calculator, by 
your costs —so important in today’s competitive market. Ghactrontatis Mbamony for a Binary Com 
° yuter, b g >. Willis s 
Glaser Lectron Rosin Core Solder bonds perfectly copper, PuGounting Computers, by G._R. Stibitz 
brass, nickel, chrome and other metals — yet is non-corrosive om=—nT ia 
and non-conductive. Wave Propagation I—Television 
° . . VHF Television—Propagatio Aspects 
Lower tin-content solder used with Glaser Lectron Rosin nna ae 
e ° e . 2 Propagation Variations at VHF and 
Flux does as good a job as higher tin solder with ordinary UHF, by K. Bullington. ayy Fish 
° ° te ” *ropagation Tests at , by . Fisher 
rosin flux. Requires minimum flux and gives you more solder A Test of 450-Me Urban-Area Trans- 
\ mission to a Mobile Receiver, by A. Aikens 
and L. Y. Lacy. 
for — rerum P a oma in, Transmission at 450 Mc 
Available in any tin-lead composition and wire gauge. — st 
e Passive Networks IIl—Analysis 
For greater economy in all soldering operations Impedance Curves for Two-Terminal 
Ee Networks, by E. Michaels 
use Glaser Lectron Rosin Core Solder An Analysis of Triple-Tuned Coupled 


} Circuits, by N. Mather. 
The Bridged Parallel-Tee Network for 
Our Engineering Department is at your service in solving any soldering problem, | ey oS iy arrier Servo Systems, by 
without obligation. Contact us promptly. Transient Response of Linear Networks 


with Amplitude Distortion, by M. Di Toro 
Spectrum Analysis of Transient-Re- 

SEE US AT THE I.R.E. SHOW 

Grand Central Palace, Booth No. 260 


| sponse Curves, by H. Samulon. 
Components and Materials 
Subminiaturization of IF Amplifiers, by 






G. Shapiro and R. L. Henry. a 
GLASER LEAD CO., INC. | cake amallemions a Rour-Terminal 





ans 

| Frequency Control Units, by A. E 

| Miller. 

| Type 5811 and Type 5807 Tubes. The 
Smallest Commercial Pentode Amplifiers, 
by L. G. Hector and H. R. Jacobus 

Conductive Plastic Materials, by M. A 

Color, A. Lightbody, F. Barnet and H 
Perry. 


21-31 Wyckoff Avenue, Brooklyn 27, N.Y. 


Manufacturers of the famous Glaser Quality Line of Solders, 
Fluxes and Tinning Compounds. 








OUR 27TH YEAR OF DEPENDABLE SERVICE TO AMERICAN INDUSTRIES 
SRNR NN EL a 


Nucleonic Instrumentation 
Industrial Thickness Gauges Employing 
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Nut! SECUNDUs! 


Yes, you'll find upon careful appraisal, thor- 
ough investigation and direct comparison that 
TEKTRONIX instruments. are truly SECOND 
TO NONE. 

The Tektronix Field Engineering Representa- 
tive in your area will be pleased to demon- 
strate either instrument upon request, 





Tektronix Type 511-AD Oscilloscope 
$845 f.0.b. Portland 


Wide Band, Fast Sweeps 


The Type 511-AD, with its 10 me. amplifier, 
0.25 microsecond video delay line and sweeps 
as fast as .] microsec./cm. is excellent for the 


observation of pulses and high speed transient 
phenomena. Sweeps as slow as .0) sec. /cem. 
enable the 511-AD to perform superlatively as 
a conventional oscilloscope. 





Tektronix Type 512 Oscilloscope 
$950 f.0.b. Portland 


Direct Coupled, Slow Sweeps 
The Type 512 with a sensitivity of 5 mv./cm 


DC and sweeps as slow as .3 sec. /cm 


sec. /cm. make it an exce 
oscilloscope as well 


solves 


many problems confronting workers in the 
fields where comparatively slow phenomena 
must be observed. Vertical amplifier band 


width of 1 mc. and sweeps as fast as 3 micro- 
ent general purpose 





Both Instruments Feature: 


@ Direct reading sweep speed dials 

@ Single, triggered or recurrent sweeps 
@ Amplitude calibration facilities 

@ All DC voltages electronically regulated 


panded 5 times 


Phone 
EA 6197 


Cables 
Tektronix 


‘i 


732 & E. Pee Bivd. 
Portland 14, Oregon 
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@ Any 20% of normal sweep may be ex- 





PROCTOR SOUNDEX PICKUP ARM 


PROCTOR Zounorx 








@ A universal cartridge carrier which 
slides the cartridge in and out of the 


Proctor—-a pioneer in the design. engi- 


neering and manufacture of a long arm and offers instant substitution of 
line of recording and transcription _ and LP microgroove cart- 
equipment—announces the above illus- @ A self-contained stylus pressure scale 


which is inscribed in grams and in- 
cludes a zero setting pointer. 

@ A stylus pressure selector knob which 
permits precise stylus pressure adjust- 
ment over a wide range accordant to 
scale reading. 


trated pickup arm—embodying impor- 
tant new functional features—and de- 
signed for use with the latest light- 
weight high compliance cartridges. 


All of the other features previously found to be of advantage in a pickup arm, such 
as the three point self-leveling base and a finger lift to aid in cueing have been 
incorporated in the new Arm. The finest type of angular contact ball pivot bearings 
are used for both vertical and lateral pivots, making the pivots virtually frictionless. 
The channel cross section and the lightweight magnesium combine to affect the 
greatest degree of stiffness without excessive mass. A large amount of vertical inertia 
is undesirable, but some degree of horizontal inertia is essential for performance of 
high compliance pickup cartridges. The Proctor Soundex Arm has, so far as is prac- 
ticable, divorced one from another. For this reason the Stylus Pressure Scale and 
Knob of the Arm are separated from the arm itself and do not contribute to the 


PROCTOR SOUNDEX CORP. 133 No. Gth Ave, Mt. Vernon, N. Y. 


Telephone: Mount Vernon 7-1126 



















COMBINATION ASSEMBLIES 


Decrease Cost 
Reduce Weight | 
| 


TYPE L 
ASSEMBLIES 
ff INTERLOCKED 


Electrical Characteristics 
Save S$ ace Stable with bending 
p AND TWISTING 

By the use of Technicraft Combination 
rigid-flexible assemblies, many advantages | 
can be realized. Many times design } 
changes are made unnecessary by use of 

one or more Technicraft flexible wave 
guide assemblies or a Technicraft-built 
rigid-flexible unit. 


Skilled craftsmen in Technicraft’s own 
plant attach Type L or Type S flexible 
waveguide to rigid waveguide WITHOUT 
THE USE OF FLANGES. 


Technicraft is prepared to fabricate the i| \ 
entire assembly or attach the right type 

of flexible waveguide to rigid plumbing An, 
supplied by the user. Before saying it 

can't be done, consult Technicraft. You 


TYPE $ 
ASSEMBLIES 
SEAMLESS-CORRUGATED 
Preformed flexible 
couplings maintain 





will be surprised what has been done. TYPE V 
ASSEMBLIES 
9's Mew! VERTEBRA 


Technicraft Laboratories Bulletin 
F-2 entitled ‘How to Select Flexi- 
ble Waveguide Assemblies" now 
available upon request. —————— — 


Unequaled for 
shock mounts 





———w 







desired shape _. 
‘Sy 


a 





TECHNICRAFITABORATORIES 





tncooRPORATED 


THOMASTON-WATERBURY RD. 


THOMASTON, CONNECTICUT 
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~ Radioisotope by J. Carlin. | 
: TI Lt f a G-M Counter Tube for 
; i oun Rates, by W. Managan 
% "it tromete Tu ye and Cir by 
Proportional Counter Equipment = for 
Beta Detection, by W. Bernstein 
\ High-Voltage Supplier for Radiation 
Measuring Equipment, by R. Weissman 
4 ind Stewart Fox 


ear Science THE WORLD'S 
ce FINEST TUBULAR 


Me Corte FRETS 


Wednesday A.M., March 9 





| Television I 
% \ Unidirectional Reversible 4 An 
oh . tenna for welve-Channel Reception ot 
























EVERYTHING YOU WANT || 
IN “STABILIZED” CRYSTALS 


High quality—quick delivery—modes 





cost! All three are yours when you us 
James Knights Co. “Stabilized” crystals 





Whether you wish standard crystals, or 








crystals built to your €xact specifications, io Technical Co : 
on r l us ‘rogram an ence 
The James Knights Co. is equipped to i a 
ly pr ntly Aeronau- 
supply you promptly. “id L 


Weihe. 
A special production system is main Experimental Multiplexing of F 
I i & 
































> i . Porn a are . n the 960 to 166U-Mc Frequency 5} Ceramic 
tained to effect greater savings for you on iia InHuanes Gn CMIEe Ann coheed 
short run jobs. f pment, by P. C, Sandretto 
olin 
Tr] | The osoph i Equivalence As- | 
The James Knights Co. fabricates a pects of lang Radio Navi ! — —_— 
complete line of “Stabilized” crystals to SY sBteln. : oc 
t , . in acih and Land ng ——————Ele 
meet every need—precision made by the Systems, Davis. 
most modern methods and equipment. Active Circuits I 
G Curves as an Aid in Circuit Design, | 
Whenever you think of crystals, think by K. A. Pullen. See | 
i aoebe ‘ / A Direc ipled Amplifier Employing | gjassite Moulded 
of JK “Stabilized” crystals. They're your Cross-Coupled Input Circuit, by J. 





Seal 100°. 
we Mu Moisture Proof 





an Scoyoc and G. Warnke. 
Annular Circuits r High-P« fee 
tiple-Tube Generator t VHF, by D. H.| 
| Preist A Mul 
|} Considerations on Electroni i i- At last!.. : after years of pains- 


best bet your best buy ! | 
2 2 | 
| 








New James Knights Co. Catalog On Request 


| couplers, by W. R. Aylward and G. 

} fubini. P 

|} Improved Degenerative Regulators, by taking research the Dumont 
YY. Be Fu 


A COMMUNICATIONS 
COMPANY needed preci Instruments 
Radar Cir 

Equipment 
} per Secor 
ye 







Engineers now offer the finest 
tubular condenser ever de- 
signed. Moulded right into a 


sion low frequency crys | 


tals to synchronize their 





facsimile system The 
James Knights Co. made 


the crystals, installed them oes hine Cir- Ceramic Tube oss oil sections 
in ovens, and delivered Aldrich alae 100% moistureproof and 
them promptly B e, by E 





chanical Strain-Gage Mul- heatproof. Sizes from .0001 to 
en oF 5 and from 100 Volts to 20000 
Volts. From 14" x 5g” long to 





: ) . Hall.” 
BOOTH NO. 33 Electronics I—Tube 
IRE CONVENTION <a 





Design and 
Engineering 


oor Microphonism Investigation, by Lester 














1" x 4” long. 
Methods of Mak- 








. =e * 
oy a 
Zée IAMES KNIGHTS Co. —— ate evel in 
a ) 8 d Vac- Silicone Oil for 125°C operation 





“SANDWICH, ILLIN 388 } |Stope, by RD. Faulkner and. J.C. Send for Literature and Samples 


4 . Wednesday P.M., March 9 
e Television II 
oe The Measurement of the Modulatio 


“cy I vision Signals, by R ELECT RIC CORP. 
Development and Performance of 





Tubes. by R. B. CAPACITORS FOR EVERY REQUIREMENT 
and R. S. Moore. 308 DYCKMAN ST., NEW YORK. N.Y 


astigmatic Television Deflectio 
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Galvanometer available 


separately ii desired 


eee ~* hile designed pri 
PERMANENT marily for use in 
Record the Sanborn direct- 

a writing electrocardio- 


graph (the Viso-Card 


NO INK iette) this assembly (or 

> the galvanometer 
RECTILINEAR alone, if desired) has 
Writing sufhcient potential val 

ue for varied industrial 

= ipplications towarrant 
RUGGED this announcement of 


Construction availability for non 


with medical uses 
EXTREMELY HIGH The complete unit il- 
lustrated comprises 
the galvanometer and 
writing arm, with as 


torque movement 
200,000 dyne cms 
for 1 cm deflectior sociated paper drive 
— } (No.572M— 500). The 
galvanometer and 
writing arm are available as a separate unit (No 
572M — 3400). Recording styli available in two 
types; fine line writing approximately 1/3 mm; 
wide line writing approximately 1 mm. Record- 
ing paper can be furnished in 200 ft rolls, 6 cm 
wide (No. 572-747-P4) 


TABLE OF CONSTANTS 
Sensitivity 10 ma/l cm 
Coil resistonce 3 ‘ nter tapped for 
push-pull ope 
Jamping resistance 5 kine 
Undamped fundomentol frequency 45 cycles/sec 
Stylus heater requires from exte source . 1.25 volts 
3.5 amps, A ( 
Maximum undistorted deflect Scene 
trom center 
Marker re es f ’ 
mps, A 
Paper spee n se 
te ais 


In the development stage are other Sanborn 
medical recording” instruments which have ap 
parent industrial applications. These include an 
Liectromanometer for direct measurement of 
pressures, and several models of multi-channel 
(2 co 6) recorders, both direct recording and 
photographic 


Visit Booth ‘’S’’ at 1.R.E. Convention for demon- 
stration, or write for descriptive bulletin. 


INDUSTRIAL DIVISION 


SANBORN COMPANY 


39 Osborn St. 
Cambridge 39, Massachusetts 
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FULL SIZE 


FULL SIZE 





Write Today For Detailed Circular 


ELECTRIC MFG. CO., INC. 


KULKA 


Beach 


Simplify Your Wiring Problems 


with 
KULKA 
TERMINAL STRIPS 


for all types of 
Electronic Equipment 
Eliminates Splicing 
and Messy Connections; 


Stops leaks and shorts 


Made of high tensile strength 
Bakelite—with _ nickeled-brass 
screws and solder lugs. Come 
in 3 sizes with 1 to 13 ter- 
minals, and in several styles: 
with binder screws (top cut); 
with either one-sided, or two- 
sided solder lugs — held by 
binder screws (center cut), or 
eyeletted to block; with bot- 
tom solder lugs (bottom cut). 


St. Mt. Vernon, N. Y. 

















ONE OF A SERIES 


“=> MICROSCOPIC 


IN 


SPECTION 


1S PROVIDE 


100% microscopic inspection is given 
pivots, jeweled bearings, hairsprings 
and other materials, of minute size, 
which cannot be inspected by ordinary 
methods. All ranges AC and DC avail- 
able in rectangular or round case styles 
and are guaranteed for one year against 
defects in workmanship or materials. 
Refer inquiries to Dept. F-39. 





INSTRUMENT COMPANY 


BURLINGTON, IOWA 





























































































































































































NEWS OF THE INDUSTRY (continued) 
Yoke and Associated Circuits, by K. 
Schlesinger 
A High-Efficiency Sweep Circuit, by 
B. M. Oliver 
Progress Report on UHF Television, by 
T. T. Goldsmith 
Wave Propagation II 
An Analysis of Distortion Resulting 
from Two-Path Propagation, by I. I} 
Gerks 
On the Origin of Solar Radio Noise, by 
A. V. Haeff 
| Geometrical of the Po- ‘ 
| irization§ of romagnetic . with 
| Wave, by 
| re Transmis new 
ceramic 
Sy Harris soldered 
ctive Circuits II 
STANDARD SIGNAL GENERATOR Se acctane Sana ae ea ican ncaa 
Frequency range: 75 ke. to money Comps » L-C Toroidal Filter wit 
30 me. Output 0.1 microvolt 65B | a sn ‘eye ye my hea | 
7 -arallel-Tee “eedback 
to 2.2 volts. L aa , by A. J. Stecca ~ 
| Circuit, by M. J. Parker 
| Synchronized Sawtooth 
; viding Constant Amplitude | 
S riod Synchronization In- | 
| Sawtooth Current Syn- | 
| esis from Square Waves, by H. E. Kall 
| rative Amplifiers, by Y. P. Yu 
} sctifier Filter Chart, by R. Lee. 
iments and Measurements IV Subject them to the toughest 
- Impedance Millivolt Measure- . rs * 
ate & ae eS Ee voces service, and JOHNSON’S new 
. | r ts of the Performance of a re . “, q 9 
STANDARD SIGNAL GENERATOR | Mixer Crvstais. by PD. Strum. Type L Variables “come up 
-Ban Audio *hasemeter, by ila > j > al al 
Frequency range: 2 mc. to MODEL | ht e oy ee " ‘A Za — smiling continue to maintain 
400 me. Output 0.1 microvolt for Admittance Measurements capacities and deliver peak per- 
to 0.1 volt. 80 to 590-Mc Range, by W. R ; 
forsnance! 
proved RF Capacitometer, by 
E. F avis and T. M. Wilson T , hed 
A Radio Frequency Discharge Phe- Thanks go to JOHNSON’S use 
nomen: nd its Application to Mechanical . . 
| MeaRHCGente Dee, a Lion’ Raa OL of perfected ceramic soldering 
| snsetz which by eliminating the need 
; g 
Electronics II—Electron-Tube Cathodes for evelets ts and screws. al 
Ke, tlbate. of “Masloue Te a) la or eyelets, nuts and screws, also 
pounds tespect to Cold-Cathode Be- eliminates possibility of stator 
} havior as a nection of Life in a Glow A 
Discharge, by H. Jacobs and A. P wobble and fluctuations in ca- 
any jue ar 
| Oxide-Cathode Properties and their Ef- | pacities. 
fects on Diode Operation at Small Signals, 
by G. C. Dalman 1, ° . 
Microanalysis of Gas in Cathode-Coat- rhere is nothing to work loose! 
ing Assemblies, by H. Jacobs and B. Wolk 
12x yo re of Secondary-Electron-Emit- ail > ‘ » . iy 
SQUARE WAVE GENERATOR is dae ones "tem Available for all types of com 
by C. W. Mueller. leati 2 e 4 > avi 
5 to 100,000 cycles. Recom- monet | OAs Alaa ce iilotintoa oncatcn: antias munications equipment having 
mended for AM, FM and tele- 71 ments in High-Power Transmitting Tubes tuned circuits operating as high 
vision testin by R. B. Ayer i 
° as several hundred me... JOHN- 
SON’S new Type L Variables 
Thursday A.M., March 10 come in .030” and .080” spacing. 
Systems Systems 
A Microwave S for Television Re 
laying, by J. Z and W. B. Sul- SINGLE TYPE— A\ le six models 
linge 2.8 to 11 mmf, 3.5 to 27 mmf, 4.6 to 61 
Synchrodyne Phase Modulation of Kly- mmf, 6.7 to 75 mmf, 6.8 to 99 mmf. 11.6 to 
str by V. Learnec panes sacl Deb 
Intercity Television Radio Relays, by ave oe 
W._H. Forster : . - 
Video Design Considerations in a Tele- | | DUAL TYPE—Available in three models 
vis } y M. Silver, H. French and 3.6 to 27 mmf, 46 to 61 mf, 6.8 to 99 
L. St mmf 
MEGACYCLE METER A unnel Urban Mobile System 
Din Spacing, by R. C. Shaw, P. \ DIFFERENTIAL TYPE Available tn 
A versatile grid-dip F Strack and W. C. Hunter. | three models: 2.8 to 11 mmf 5 to 27 
MANUFACTURERS Of oscillator covering | Navigation Aids I mmf, 4.6 to 51 mr 
Standard Signal Generato’s | the frequency range The Determination of Ground Speed of | g 
Pulse Generators of 2.2mc.to 400 me. | Aircraft Using Pulse Radar, by I. Wolff, | | BUTTERFLY TYPE—Available 
a Signal Generators |} S. W. Seeley, Earl Anderson and W. D models: 2.8 to 10.5 mmf, 4.3 to A 
Generators e 6.5 to 51 mmf 4 
Square Wave Gener? r rcraft Approach and | f 
vacuum Tube Voltmeters L. B, Hallman, Jr 
UNF Radio Noise & Field ica Nonsynchronous | Other capacities and spacings 
Strength Meters 2 s, by . I White | i ‘ — ; 
Bridges CIRCULARS rcult Design f Very- | | available on special order. Write 
Capacity ON REQUEST , Very-Long-Rang Dire coday f i : I 
Megohm Meters tion r Receivers to Min te Bear- | oday for your copy of the new 
Phase Sequence Indicators ing Due to Re ceiver Mistuning, by JOHNSON Type L Variable Catalog. 
ici dg FM Test anc Morrow. 
Television ement ‘ontrol at 100 Mc for Aerial 
by S. H. Dodington. 
Symposium: Marketing J 
| Market Research, by E. H. Voge OHN s ON ‘ 
BOONTON +h) NEW JERSEY The Application of Market and Field 
{| Research in Product Planning and De- | E. F. JOHNSON CO. WASECA, MINN. 
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115 volts: 

400-800 Cycles—140 C.F.M. 

400-1600 Cycles—15-20 C.F.M. 
NOW IN PRODUCTION 


Other frequency ranges available 


GEAR MOTORS, AXIAL FLOW FANS 
AND MOTORS ALSO FURNISHED 


These Induction Motors and Blowers 
are designed for use with engine 
driven alternators supplying variable 
frequency power throughout a wide 
range. They are very suitable for use 
in cooling tubes and amplifier boxes, 
band switching or driving mechanisms 
on military and electronic equipment. 


ALSO NEW 
PERMANENT MAGNET 


ALTERNATORS 
For critical Instrument 
and Equipment Applica- 
tions 

PURE WAVEFORM 
1, 2, or 3 Phase 
2, 4, 6, 8, or 12 poles 


All Frequencies 


Special Types for customer needs 
Standard Types Available. 
Continuous Duty 
N2A 115V; 3 Phase, 45VA, 400 cycle at 6O0ORPM 

N2B 115V; 2 Phase, 15VA, 60 cycle at 3600RPM 
N3C 15V; 1 Phase, 1.1VA 180 cycle at 3600RPM 
N4A_ 70V; 1 Phase, 10 VA, 60 cycle at 3600RPM 
N6A 45V; 1 Phase, 25 VA, 1000 cycle at SOOORPM 


EASTERN AIR DEVICES, INC. 
585 DEAN ST., BROOKLYN 17, N.Y. 


DESIGNERS AND BUILDERS OF STANDARD 
AND SPECIAL ROTATING EQUIPMENT 
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HI-QUALITY CORES 


e RAD-A-COR e 


For Audio and AM Frequency 


e TEL-A-COR e 


For FM and TV Frequency 


TOPS IN QUALITY 


Over 12 years manufacturing experience 
Finest of Materials 
Immediate delivery 

Facilities increased 100° 


We invite your inquiries 


Macnetic Core CorPORATION 
142 So. Highland Ave., Ossining, N. Y. 
Telephone: Ossining 222 
Manufacturers of 
Electronic Powder Metallurgy 



















N Anchor PRODUCTS INNOVATION 


Completely new....- 
Sheathing 
sleeve and mounting ring adds 


super-safety to metal TV tubes 


Anchor T.V. Sleeve and Mounting Ring. Pat. Pend 


Anchor Products’ shock proof sleeve ring 
assembly of Aeroflex,a polyethylene compound, 
sheaths the tube completely, leaving a single 
metal terminal contact point. 





Sleeve Extrusion A genuine rubber gasket guards entire as- 


—- sembly against shock and locks parts into simple, 

7 ee. integral unit. Easy mounting on panel board. 
C oe Protects serviceman from high tube voltage. 
Available in colors to match cabinet trim. 


Cross Section Assembly Can be extruded to your exact specification. 


3 WY Plastic extrusions of all types and descriptions. 

Vy, Your inquiry will receive prompt attention. 

Vj echo, 
WWW) ANCHOR PLASTICS CO., Inc. ; 
533-541 Canal St., New York 13, N. Y. 2 

“Cs ¢ 
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NEWS OF THE INDUSTRY (continued) 


sign, by O. H. L. Jensen 

Sales Planning and Distribution, by 
Lee MeCanne 

National Advertising, by M. F. Ma- 
hony 

Sales a ggaae and Sales Promotion, by 
W. E. Macke 


The Original 
(Carter 


Electronics IlI—Electron-Tube Theory 

General Solution of the Two-Beam Elec- 
tron-Wave-Tube Equation, by A. V. Haeff, 
H. D. Arnett and W. Stein 

Aspects of Double-Stream Amplifiers 
by J. R. Pierce, W. B. Hebenstreit and 
A. V. Hollenberg 

On the Theory of Axial Symmetric Elec 


A i. . ; . tron Beams in an Axial Magnetic Field, 
y wr oy c Sa ‘ , by A. L. Samuel 
souxe ~~ ‘orter nemotor 7-1 16” long, 4-1 8 


AE 2 P a ams in Axial Sywenpttie 
eS 6 tL = CARL Gy) wide, 3-1 2” high. Weight only 10 Ibs atid Cc. 
Wwe 





Magnetic Electric Fie lds, by 
Wang. 


Space-Charge Effects and Frequency 
Check These Characteristics of CW ¥ agnetrons. Rela- 
for TAXICAB, MARINE tive to the Problem of requen y Modu- 


lation, by H. W. Welch, .« 
° 
and Police 
Thursday P.M., March 10 
° ° : ; © ‘Chem : : 
WUobite Kadtos Small sise~Can be maunted on i side Symposium: Germanium and Silicon 


Semiconductors 




















Unequoalied performance and dependability are assured Reliable—100,000 transmissions without ctrical P oh yi of Germanium and 
when you specify Carter Genemotor Power Supplies servicing , b K Lark-Horovitz 2 
The favorite for over 15 yeors liurgy of oe r = um a Sill 
s, by Sea 
* * * & SPECIFICATIONS * * * « Armature triple insulated. Transformer grade tification, by Seitz 
Frame capacity 80 watts cont. 150 watts int. (up to 400 laminations. Static and dynamically bol W. H. Brattain. 
watts, on Marine models only anced. Precision ball bearings require information Transmission an@ ‘Noise 
Input volts OC-—5.5 to 115 NO lubrication oe z 
Input current OC—up to 50 omps cr . or Na Bien ickgae Ns d a _ 
Output volts DC—vp to 800 volts Super Precision—Frames line reamed to pr bag ese —— HgINCees "y - 4 
Output current OC—vup to 500 MA 0001 accuracy E xp rimental Determination of Correl: 


AC ripple content—1% or less 





t Functions and 
Overall efficiency— 50-75% average these r n tl 


Output regulation—20% no load to full load Awe ITE 


Starting time—300 milliseconds overage 


(Carter tlptoz Cv Ge 


Application of 
atistical Theor 








P. Cheatham 





Bulletin No. 447-J illus. 
trates the Genemotor 
ond many other Carter 
Rotary Products. Write 
today 









A compactly designed relay for mul- =: 












‘ itions of the Resnatrot 
Ask a i > . ° n the Tran Field, by 
om tiple circuit switching. No more WW. Salt aja See Sie 
Bulletin space required for any contact ar- the Modulation and Control of Power. at 


50-6 rangement, utilizing up to 18 arms. “a 





Industrial Tube Conference 


and MANUFACTURING COMPANY To PROVIDE means for electronic 


be users to discuss é yrob- 
iY eee . NEW YORK 11, N. Y. tu rs to discuss mutual p 


| lems with control equipment de- 
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Exhibiting Manufacturers 


are showing this label on their 
letters, literature and advertising 
The spotlight is on the new at the 


Radio Engineering Show, come and 


sectonie tauipmer | AMERICAN AIRLINES CHOOSES 
ee. | ALTEC LANSING 8“ SPEAKERS 
a eat FOR FAMOUS FLEET OF DC-6s 


-" : After exhaustive competitive in-flight 
operating tests of Altee Lansing and 

| é other speakers, American Airlines’ 

’ F communications division engineers re- 

‘ ae | ported: “Observers all voted for the 

1 Altee system on the basis of quality 

: H =. and clearness.” Entire passenger fleet 

: of DC-6’s l . 





see 











-6’s will be Altec Lansing 8 
100B Dia-cone equipped. 





400B DIA-CONE SPECIFICATIONS 


ENGINEERING Bower Ratine Lee i hg Send for brochure describing entire 

SHOW EXHIBITOR Maal Voie Celtmpedence ...... Come St Ren ee of eee, oom 

GRAND CENTRAL PALACE me Required Amplifier taining frequency response curves. 

Output Impedance ...... 480hms 
HOTEL COMMODORE Voice Coil Diameter ....... 1% bh y 3 NY 
MARCH 7 to 10 peaker Diameter . ae sere e cee 81%, a 
— Ne se neo hee eae << Ho “Ran od by re aL 
ew . ae 6 oe ae . S 








og. STEATITE 


CERAMIC | peveloped bY. New Type 12 CHANNEL 


TEL INSTRE R.F. SWEEP GENERATOR 
TELEVIS 


@ Instant Channel Selection by 
Push Button 

@ Rated for Continuous Service 

@ Pulse Type Markers at picture 
and sound carrier frequencies. 
Either or Both May be Turned 
On or Off. 


No spurious markers produced. 
Accuracy 0.02% Xtal controlled. 





Precision Wobbulator for television production line. 15 


Design engineers and manufacturers in the M.C. band width on all channels. Output is oscillator 
radio, electrical and electronic fields are fundamental frequency. Zero signal output reference 
finding in LAVITE the precise qualities 


called for in their specifications . . . high 
compressive and dielectric strength, low 
moisture absorption and resistance to rot, 
fumes, acids, and high heat. The exceed- 


baseline always present. Output Iv. across 75 ohms. 
Attenuator range 60 Db. Monitor signal provided. 


ingly low loss-factor CH say! bya oo be PRICE $1330 F.O.B. E. RUTHERFORD, N. oF 
aa BOOTH “T" 1.R.E. CONVENTION 
Complete details on request Write for Full Data 








D. M. STEWARD MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn 
Needham, Mass. * Chicago * Los Angeles 
New York * Philadelphia 


TelInstrument Co Jnc. 


50 PATERSON AVENUE @ EAST RUTHERFORD, N. J. 
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WINCHESTER ELECTRONICS CO. 


Develops a New Miniature 


MCHESTER EL. CO. MRE 215 PATS. PEND, 


cee @& 





ACTUAL SIZE 


21-CONTACT 
CONNECTOR 


COMPACT 
LIGHTWEIGHT 
SELF-ALIGNING 
RACK and PANEL TYPE 


MONOBLOC * CONSTRUC- 
TION assures a minimum 
epage paths 
MOLDED MELAMINE 
assures high arc 


and mechanical 


Are 
MINIATURE 21 CON- 


oe ) ee 
isior d silver 
Features: | ::: 


number of cre 


These 


resistance 
strength 





low contact 
nd ease of 
*trade mark 


Guide Pins pro 
Winchester h 





ich makes 
1 for rack 





Number of Contacts 21 


Creepage path between contacts 1/8" min 


acts $/64” min 





Air space between 
Contacts and guide pins 
Pins Brass, silver plated 
Sockets—Phosphor 


Bronze, silver plated 


720 AWG 


Maximum wire size 


Write for more information in Bulletin MRE-21 


WINCHESTER 


ELECTRONICS COMPANY 


6 East 46th St., New York 17,N.Y.(U.S.A.) 
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NEWS OF THE INDUSTRY 
signers and tube manufacturers, 
an AIEE conference on the indus- 
trial application of e!ectron tubes 
will be held in the Statler Hotel, 
Buffalo, N. Y., on April 11 and 12, 
1949. 

Program for the first day will 
include a technical session on the 
application of electron tubes in 
control and other industrial equip- 
ment, an inspection trip to the 
Westinghouse plant in Buffalo and 
a presentation of papers by several 
users of electron tubes describing 
their operating experience 
their maintenance schedules. 

The second day will feature a 
discussion of the items considered 
by manufacturers in designing 
equipment using tubes. A technical 
session will follow, dealing with 
methods used in building and rat- 
ing tubes for industrial 
tions. 


and 


Sponsors of the conference are | 
the AIEE subcommittee on electron | 


tubes of the Electronic Committee, 
the subcommittee on electronic con- 
trol of the Industrial Control Com- 
mittee and the Niagara Frontier 
Section of the AIEFE. 


Communication Instructors 
Wanted 


VACANCIES have been announced for 
the position of general communica- 
tion instructor at Scott Air Force 
Base, Illinois. Duties are to in- 
struct or supervise instruction of 
officers and enlisted men of the Air 


Corps, Reserves or friendly foreign | 


nationals in communications sub- 
jects in accordance with a definite 
instructional program of prescribed 
course of study, to prepare or assist 
in preparing text material for class 
instruction, and to perform related 
duties. 

Minimum qualifications are five 
years of experience as electronics 
instructor, or five years experience 


in repair, installation and mainte- | 
nance of electronic equipment, or a 
aggregating 


combination of 
five years. 


both 
Study in colleges and 
radio training schools 
may be substituted year for year 
for experience under certain condi- 
tions. 

Salary is $3,727.20 per year. Age 
limits are from 18 to 62. Applica- 
tions should be submitted on Stand- 


recognized 


(continued) ; 





applica- | 





90% 


TELL US 
WHAT TO DO- 





Since practically 
every coil requirement is different, 
90° of Precision Bobbins are made 
to customer specifications. 

Cores can be made any length, 
any shape. Flanges die cut to any 
size of shape—with combinations of 
slots or holes for terminal wiring— 
embossed or recessed to fit any type 
mounting. 





PRECISION 
BOBBINS 


THE MASTER 
COIL BASE 


Lighter, stronger coils are made with 
Precision Bobbins—cores are spirally 
wound and heat treated under com 
pression for greater strength — less 
weight. Insulation strips are un- 
necessary—giving closer windings— 
stonger magnetic fields 


WRITE TODAY 
FOR SAMPLES—DETAILED 
ILLUSTRATED BULLETIN 


PRECISION PAPER TUBE CO. 


2041 W. Charleston St. Chicago 47, Ill. 
Plant No.2 
79 Chapel St. Hartford, Conn. 
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Use the Vacuum Pump 
that Gives You 


v Faster Pump Down 


¥ Lower Pressure 
¥ Higher Efficiency 
¥ Longer Service 








For vacuum exhausting 
at low pressures in 
electronic and electrical 
work: Beach-Russ Type 
RP Pumps offer the ad- 
vantages of positive, ro- 
tary, automatically lubri- 
cated, noiseless and vi- 
brationless performonce 
that puts them at the 
top either for final vac- 
uum or for backing dif- 
fusion pumps. Fitted for 
Pressure down to 2 to 
4 microns. Thousands in 
use in your industry. 





Capacity —17 to 
845 ¢.f.m. 


Write 
for 
Catalog 
No. 84 








BEACH-RUSS COMPANY 


52 CHURCH ST. NEW YORK 7, N.Y 





**Wow-=-Meter”°’ 





Newly developed direct-reading instru- 
ment simplifies measurements of variations 
in speed of phonograph turntables, wire 
recorders, motion picture projectors and 
similar recording or reproducing mecha 
nisms 


The Furst Model 115-R “Wow-Meter” is 


suitable for both laboratory and produc- 
tion application and eliminates complex 
test set-ups. 


A switch on the front of the panel per- 
mits selection of low freqency cut-off and 
corresponding meter damping for use on 
slow speed turntables 


Frequency Response: '> to 120 cycles or 10 to 120 cycles 


Visit our Booth R at the National IRE Convention 


Designers and Manufacturers of Specialized Electronic Equipment 


FURST ELECTRONICS 


10 S. Jefferson St., Chicago 6, Ill. 














MIGHTY MITES OF 


RECORDING! 





For cutting direct on all coated aluminum, 
paper, or glass base discs. Machine-lapped 
PO ee at 
cut groove. 


a clean, quiet- 


CO a 
Recording Needle. Used by top radio stations 
and transcription companies. 


Pvailonta: st Sagat aur 


Famous for Fine Needles Since 1892 


For New Catalog and Current Price Lists, 
write to: Advertising Division 
H. W. ACTON CO., INC. 
Sole Distributor 
370 Seventh Ave.; New York 1,N. Y 
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cent 
Pia. 
i 
£ 





DIFFERENTIALS 
ri ig 4 


3" 
16 4 16 


Precision Plus! 


LOW INERTIA 
SERVO MOTORS 





Descriptive Literature on Request 


FORD INSTRUMENT CO. 


DIVISION OF 


THE SPERRY CORPORATION 


31-10 THOMSON AVENUE LONG ISLAND CITY 1, N. Y 
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THEN YOU'LL WANT 
THE #67 IN 
AIRCRAFT VIBRATION 
ISOLATION 


BARRY 


AIR-DAMPED 
VIBRATION- 
ISOLATORS 





BARRY TYPE 
770 


FEATURES 


Exclusive air-damping to limit excur 


sion at resonance 


Meets government requirements 


Operative over wide temperature limits 


Equally effective at high altitudes— 
proven by test 
Good performance over wide load 


e 


range 


Air cushioned shock protection during 
warmup, taxiing, and landing 


Available now for loads up to 35 
pounds 


Available also on standard or special 
size mounting bases 


SEND FOR TECHNICAL CATALOG 
VISIT OUR EXHIBIT 


BOOTH +293 (second floor) 
1.R.E. SHOW MARCH 7-10 


ARR Y 


RP ORCA FF 8 
Formerly L. N. BARRY CO., INC 
177 SIDNEY STREET 
CAMBRIDGE, MASS 
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ard Form 57, obtainable at any first 
9 second class post office, or from 


Scott Air Force I 


National Telemetering 
Forum 


SEVERAL companies and organiz: 
tions interested in telemeterin 
systems and components recently 
organized a group known as 
the National Telemetering Forum 
Purpose of the organization is to 


tele- 


provide a freer exchange of 
metering information and = more 
widespread discussion of technical 
problems. Only personnel who are 


invited and = cleared oO receive 





classified information may attend 

e Forum’s meetings. 

Meetings are held approximate}; 
yimonthly at the place of business 
of any of the participating organ- 
izations who volunteer to serve as 
hosts. The host acts as chairman 
of each technical meeting, and is 
also responsible for issuing invita- 
tions and for preparing and dis- 
tributing a report of the activities 

The last meeting was held Febru- 
ary 14 and 15 at the Warwick Hotel, 
Philadelphia, with the Raymond 
Rosen Engineering Products, Inc., 
acting as hosts. Topics discussed 
were the design of commutators for 
telemetry applications and pre-flight 
preparation and calibration of tele- 
metered missiles. 

All inquiries concerning — the 
Forum should be directed to one 
of the following officers of 
organizatior chairman, W. J 
Mayo-Wells of the Applied Physics 
Laboratory, Johns Hopkins Uni- 
versity, Silver Spring, Md.; vice- 
chairman, George Adams of Boeing 
Airplane Co., Seattle 14, Washing- 
ton; secretary, H. B. Schultheis of 
the Pacific Division, Bendix Avia- 
tion Corp., North Hollywood, Calif. 


URSI-IRE Meeting 


A JOINT meeting of the Interna- 
tional Scientific Radio Union 
URSI) and the IRE will be held in 
the East Building Lecture Room, 
National Bureau of Standards, Con- 
necticut Ave. and Van Ness Street, 
N. W., Washington, D.C., on May 
2, 3 and 4, 1949. During the first 
two days papers of a fundamental 


scientific and research character 


will be presented on the following 


























































METALLIZED 
CONDENSER| -| 
PAPER 


» \MITH 


When you use Metallized 
Condenser Paper, it is pos- 
sible to: 


1. Manufacture a one-layer 
condenser. 

2. Save 75% space, 

3. Lse more economical neu- 
tral oils. 

4. Use less impregnating 
materials. 

5. Eliminate the use of foil 
electrodes. 

6. Lse simpler capacitor 
winding machines. 

7. Eliminate breakdown ef- 
fects through self-healing. 

8. Obtain higher insulation 
resistance, higher dielee- 
trie strength. 


Get all the facets on Smith 
Metallized Condenser Paper 
as it applies to your industry. 
A card, letter or phone call 
to Smith Paper, Ine., Lee, + 
Massachusetts (telephone 
Lee 7) will bring vou the in- 
formation vou seek, without 
obligation on your part. 
VISIT US AT BOOTH “mM” T 
I.R.E. SHOW j 


Vanufacturers of Condenser Papers 


SMITH PAPER, INC. 


LEE, MASSACHUSETTS 
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JOHNSON 1-INCH 
PILOT LIGHTS 


147-1000 
SERIES 





Available In All Types 
cf Bulbs and Jewels 





JOHNSON 147 


nsulation 


aporoved the 


1000 Series features porcelain i 


Underwriters 
has 
soldered terminals and candelatra screw base 
Fits | One 
holder polished 
available include red, or 
and clear 


n friction type 
Colors 
opal 


hole inch jewel is 
bezel 


blue 


with chrome 


een, ambe 








For S6 bulb, candelabra screw base. 


Cat. No 

147-1000 faceted jewel 
147-1001 smooth jewel 
147-1002 colored disc 


For NE-45 Neon (T4'2) bulb 
No resistor required for 110 volts. 


Cat. No 

147-1003 . faceted jewel 
147-1004 smooth jewel 
147-1005 colored disc 
JOHNSON carries stock a complete line of 
standard pilot light assemblies to meet every ordi 
nary need. Special assemblies, to meet your most 
exacting requirements, can also be furnished i 
production quantities on special order Your i 


quiries are invited 








JOHNSON 


E. F. JOHNSON CO. WASECA, MINN. 









NX 


RADIO 
MULTIPLEX 
SYSTEMS 








Multi-Channel Equipment for Standard Communication Fre- 
quencies. Adapts existing transmitting and receiving facili- 
ties for radio multiplex. 


The System illustrated is a four-channel unit under test.. The two bays at the left 
are the complete receiving units: next, the transmitter terminal and exciter facili- 
ties; the two bays at the right are the test equipment. 

For full details on Radio Multiplex Systems, plus a complete line of 


communications terminal and frequency shift equipment, see our ex 
hibit at the 


I. R. E. CONVENTION @ BOOTHS 275-276 


Norrusny RAbiIo Company 
Incorpo 


143-145 WEST 22nd ST. 


rated 
NEW YORK 11, N. Y 


al 








Flexible Shafts 














Wherever power drives or 
remote control are re- 
quired, you can depend 
upon us to produce the 
Flexible Shafts that will 
meet the exact specifica- 
tions. We have years of 
experience in manufactur- 
ina flexible shafting for 
all types of industry. If 
we do not have what you 
require in stock, we can 
make shafts to your speci- 
fications. Our engineers 
will be glad to work out 
your problems without 
obligation. 

WRITE FOR MANUAL D 





F. W. STEWART MFC. CORP. 


4311-13 RAVENSWOOD AVE 
CHICAGO 13, ILL. 
WEST COAST BRANCH: 


431 VENICE BLVD LOS ANGELES 15, CAL 
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FPC HIGH VOLTAGE RESISTORS 


m FOR TELEVISION © TEST 
r EQUIPMENT * NUCLEAR RESEARCH 


These stable resistors are made in many sizes from one inch to 
18'2 inches long, with voltage ratings from 3.5 to 125 KV. 
Resistance values up to one million megohms can be furnished. 
These resistors are designed for easy mounting on a panel or 
stand-off insulator. RPC resistors can be assembled to make 
various tapped combinations. For high voltage instrumentation 
matched pair units are available with 2% accuracy. RPC High 
Voltage Resistors are used in quantity by leading manufacturers, 
instrument makers, universities and laboratories. 


RESISTANCE PRODUCTS CO. 


714 RACE STREET HARRISBURG, PA. 


Also Manufacturers of High Quality Precision Resistors and High Frequency Resistors 



















A VERSATILE FINE-WIRE 


WINDING MACHINE BY GEO. STEVENS 


The No. 25 shown is a combination of the Universal 
Winding Machine and the 6” Space Winding Machine. 
Handles wire from 24 to 40 gauge. Progressive Universal 
Coils may be up to 3!2 inches in length. 
z @ Other models for winding Coils, Trans- 
formers, Resistors, and Solenoids 
®@ Dial 
rately 


Counters also available sepa- 


@ We welcome the opportunity to con- 
sult with you on your needs and would 
like you to have our latest catalog 


GEO. STEVENS MFG. CO. 


6022 N. ROGERS AVE. 
PULASKI & PETERSON 
CHICAGO 30, ILLINOIS 
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NEWS OF THE INDUSTRY (continued) 
topics: radio standards, methods of 
measurement, terrestrial radio 
noise (natural and man-made), com- 
munication theory, antennas, cir- 
cuits, electron tubes, semiconduct- 
ors and properties of matter. The 
last day will be reserved for meet- 


N 
= 
G 


— 
ponent 
anal 
— 
~ 
— 
= 
= 













ings of various national commis- 
sions. 


... 192 PAGES of 

USEFUL INFORMATION 

és Engineers, designers, purchasing agents — 
GET YOUR COPY 


7 
ee will find complete data on the lamps used in pilot lights. 


Booklets listing the program 
titles and abstracts will be available 
for distribution before the meeting. 
Correspondence should be addressed 
to Dr. Newbern Smith, Secretary, 
U.S.A. National Committee, URSI, 
National Bureau of Standards, 
Washington 25, D.C. 





Ana illustrations - all full size - of hundreds of items you will use. 


ia Bl 
| here is a table of resistors for operation of lamps on all voltages. 


C Eta Kappa Nu Awards 
te dimensions ata on each it. : : 
somplete dimensional data on each unit THE OUTSTANDING young electrical 


engineer of 1948, chosen by Eta 
Kappa Nu, national honor society 
for electrical engineers, was Abe 
Mordecai Zarem, manager and 
chairman of physics research for 
the Stanford Research Institute, 
Los Angeles, Calif. He has con- 
ducted research on __ transient 


 - than 2.000 Underwriters’ Listed Assemblies. 





The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights. 
900 BROADWAY, NEW YORK 3, N. Y. TELEPHONE SPRING 7-1300 


Wile for Handbook 0-149 


electrical discharges and has de- 

VISIT US at Booth 46 at the 1.8.E. NATIONAL CONVENTION | ‘ fe 
pes ReeL ee 8 : ve'oped a method for photograph- 
ing them. Another achievement 
is his invention of the Zarem 
camera. The recognition award, 











bestowed annually upon a young 
engineer (35 vears of age or 
less and out of college under 10 


. vears) “for sritorious service i 
Newly developed design Ar for meritorious service in 












TRANSICOIL 


features PLATE - TO - the interest of his fellow men’, was 
CONTRO M PLATE — — presented on January 31, 1949 at 
L OTORS, penis: Mn adie came. the Winter General Meeting of the 


GEAR TRAINS and a AIEE. 


One of the two honorable men- 
Stall torque .25 in. oz. up to 2 ak 
COMBINATIONS 4.25 in. oz. tions for the recognition award was 
e given to Milton E. Mohr, member of 
Gear Train backlash can be a 
held to 5° where required. the technical staff of Bell Tele- 
— phone Laboratories, Inc. Holder of 
_— yf" ) 13 U.S. patents, he was responsible 
— * > 
oe for the r-f sections of the broadcast 
= receivers recently exhibited by Bell 
Labs to demonstrate circuits in 
which transistors might be used in- 
stead of vacuum tubes. 


for 400 cycle or 60 cycle operation 


The second recipient of an honor- 
able mention certificate was Jay 
Wright Forrester, associate di- 
rector of the Servomechanisms 
Laboratorv, MIT. His major tech- 


TRANSICOIL nical contributions have come in the 
past three vears. The groun of 200 

Complete Technical Data Available. CORPORATION persons that he heads is working on 
Request on Compony Letterhead 114 WORTH ST., NEW YORK 13, N. Y. a new electronic digital computer 
: os : technique to solve aircraft analyzer 
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500 MCS 
RF Power and SWR Monitor 








MULTI-CHANNEL 


|. | OSCILLOGRAPH 


FEATURES 

@ Stable AC-DC Combination Amplifiers 
@ 1-2-4-6 Channels 

@ Unit Design 

@ Unequalled Sensitivity MM/MW 


i? 


© SPECIFICATIONS 


Frequency Range 50 to 500 MCS MODEL MM 401 and Adapters 


Power and SWR readings are in- 
a on Impedance . 51.5 ohms dependent of frequency with this 
®@ Direct Writing Connectors Standard 1 5g’ flanged 51.5 ohm line newest Micro-Match. This instru- 
@ Inkl R di } Adapters available for RG-17/U and RG-8/U ment monitors both transmitter and 
nkless Recording Accuracy. ... + 4% of full scale for RF power load characteristics in the frequency 

@ Rugged— Durable * 10% for standing wave ratio range from 50 to 500 MCS. 

: Power Ranges: 
Pgenenesnamndigeenssangen | Model MM 401 0 to 400 watts PRICE 
@ Multi-Speed Chart Drive | MM 402 0 to 1200 watts Micro-Match (all models) $225.00 
Write # 3 MM 403 0 to 4 KW Adopters (each 28.00 
rite for Information Reflection Coefficient Negligible (less than 0.01) 


RAHM INSTRUMENTS INC. Write for complete descriptive literature. 
12 West Broadway New York 7, N. Y. M. C. JONES ELECTRONICS COMPANY Brisrot, conn. 


Distributed outside continental U. S. A. by RCA International Division Radio Corporation of America 


























<e 
te 
ee ‘OMPOUNDS i 
= ¢ a A 4 b $$ 
¢ 
Scientifically compounded for specific applications from waxes, resins, % 
t asphalts, pitches, oils, and minerals Available in wide range of melting $$ 
points and hardnesses. Special potting compounds are heat conducting and 4 
crack resistant at extremely low temperatures. Recommendations, specific 54 
data, and samples will be furnished on request. $$ 
Working with tor i 
IMPREGNATING SEALING % 
9 radio coils condensers $$ 
ner gases e transformer coils batteries ee 
Ignition coils switch base terminals ¢ 
wire coverings socket terminals Ss 
paper tubes and forms light fixtures 
ry porous ceramics 
{ POTTING $ 
et _ > 
DIPPING 
. Radio Transtormers $ 
_Loyude HELIUM NEON Coils Light Units $s 
Transformers Loading Coils ee 
ARGON: KRYPTON * XENON Condensers Condensers % 
' icall 3445 HOWARD STREET $ 
ore spectroscopically pure BIWAX CORPORATION 
P ahh an SKOKIE, ILLINOIS § 








Consult LINDE for your rare gas re- a 


quirements... We can meet your know = HOW 
wT 7 
individual needs of purity .. . volume us 


. mixtures . containers ... 












- THE LINDE AiR PRODUCTS COMPANY 
Unit of Union Carbide ond Carbon Corporation 
30 East 42nd Street [Tg New York 17,N.¥ 


Canada. Dominion Oxygen Company, Limited, Toronto 


Orr Ensinesring Department is Not just any coil but the exact coil 


Samples cheerfully analyzed winding you need, skillfully made to 
without obligation. 


your exact requirements. The de- 
TRANSFORMERS Made To Order -endability and service behind our 


name are your assurance of perfect 
coil performance. 
REECTOIC Ol Coaivte cones 


The term “Linde” is a registered tr 
of The Linde Air Products Com 
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Tnvestigate 
COPPER ARMORED 
SISALKRAFT 


Reinforced 
with tough Sisal Fibres 


SUCCESSFULLY USED FOR 
electrostatic shielding 


OF TELEVISION AND RADIO 
STUDIOS, TESTING ROOMS, 
INDUSTRIAL LABORATORIES, 
AND DIATHERMY, RADAR, 
AND ELECTRONIC EQUIPMENT 


The success of COPPER ARMORED 
SISALKRAFT for shielding during 
the past decade suggests that you 
might find this reinforced “electro 
sheet copper” product practical for 
rooms and large enclosures or equip- 
ment requiring electro-static shield- 
ing. On the basis of experience 
gained in such installations as: 
Steinmetz Hall, New York © Hollywood 
Television Studio of Don Lee ¢ WBKB 
Radio Station, Chicago ¢ Sentinel Tele- 
vision Testing Rooms ¢ Corn Products 
Company’s Argo Laboratory @ Delco Radio 
Sets ¢ CBS Radio Testing Laboratories 
SISALKRAFT engineers will be glad 
to furnish data on the merits of 
COPPER ARMORED SISALKRAFT 
in these and allied fields. 

Available in 1-oz., 2 


2-o0z., 
rolls 4” to 6 wide. Reasonable cost... as 
low as $9.75 per 100 square feet. Send for samples. 


COPPER ARMORED SISALKRAFT 


. A Product of 
The SISALKRAFT Co., Chicago 6 
New York 17 @ 


and 3-0z. weights, in 


San Francisco 5 


f@ Seeceeeseeneueaeeess 
| | 
a The SISALKRAFT Co., Dept. EL, ry 
$ 205 W. Wacker Drive, Chicago 6, Ill,  # 
~ Please send samples of [ One-Ounce; - 
& 0 Two-Ounce ; Three-Ounce COPPER 8 
§ ARMORED SISALKRAFT. The use I con- § 
g template involves (describe briefly) - 
© 1 
? 1 
' ' 
t ' 
1 ‘ 
| | 
S* a 
' | 
1 ‘ 
tw t 
' Name....... 1 
1‘ 1 
§ Addeess... - 
t s 
t a 
§ City, Zone and State 1 
LDeeueeeseesesesssanessaasd 


240 






NEWS OF THE INDUSTRY (continued) 


simulator problems. Using the 
electrostatic storage principle he 
has carried his research to the 
development and construction of a 
versatile line of test equipment for 
the computer field, as well as new 
construction and measurement 
techniques. 


BUSINESS NEWS 


SYLVANIA ELECTRIC PRODUCTS, INC., 
recently purchased a plant at Sen- 
eca Falls, N. Y., to expand tele- 
vision picture tube production. 


POLYTECHNIC RESEARCH AND DE- 
VELOPMENT Co., INC., has opened 
new and expanded research labora- 
tories at 202 Tillary St., Brooklyn, 
N.Y. 


CORNELL-DUBILIER ELECTRIC CORP. 
has purchased from Maguire Indus- 
tries, Inc. all the stock of the Ra- 
diart Corp. of Cleveland, Ohio, 
manufacturers of auto radio vibra- 
tors and auto and television anten- 
nas. 


FURST ELECTRONICS, manufacturers 
of specialized electronic laboratory 
instruments, has moved to enlarged 
quarters at 12 S. Jefferson St., Chi- 
cago, Ill. 


VipEo Corp. OF AMERICA, television 
receiver manufacturer, has moved 
to new and larger quarters at 229 
W. 28th St., New York City. 


RAULAND-BoRG CorRP., a newly 
formed organization, has purchased 
the sound division of the Rauland 
Corp. from Zenith Radio Corp. to 
continue manufacture and sale of 
sound products. 


THE Acro ELEctric Co., Cleveland, 
Ohio, manufacturers of rolling- 
spring snap-action switches, has 
been purchased by a group includ- 
ing Willard F. Rockwell, Jr., presi- 
dent of the Rockwell Mfg. Co., 
Pittsburgh, Pa. 


KIMBLE GLASS DIVISION OF THE 
OWENS-ILLINOIS GLASS Co. has 
taken over the parent company’s 
Columbus, Ohio, plant to expand 
television bulb manufacturing oper- 
ations. 


MULTI-TRON LABORATORY, Chicago, 
Il]., was recently established to con- 





Save Time... Speed Assembly 
with CTC ALL-SET Boards! 


On the assembly line and in the 
laboratory, CTC ALL-SET Boards 
are valuable time-savers. 

With Type 1558 Turret Lugs, a 
new board now offers mounting for 
miniature components. 1 1/16” 
wide, 3/32” thick, only. (Type 
X1401E.) 

With Type 1724 Turret Lugs, 
boards come in four widths: 14", 
2”, 2%", 3”’—in 3/32’, 1%", 
3/16” thicknesses. 

With the addition of the new 
miniature board, CTC ALL-SET 
Boards now cover the entire range 
of components. 

All boards are of laminated 
phenolic, in five-section units, 
scribed for easy separation. Each 
section drilled for 14 lugs. Lugs 
solidly swaged into precise position 
... Whole board ready for your 
assembly line. 


SPECIAL PROBLEMS 

Custom-built boards are a spe- 
cialty with CTC. We’re equipped 
to handle many types of materials 
including the latest types of glass 
laminates ... many types of jobs 
requiring special tools ... and all 
types of work to government spec- 
ifications. Why not drop us a line 
about your problem? No obligation, 
of course. 


aaa 


Short 


we 
Terminal 
Board 


; Custom oc Handard 
The Guaranteed 


Components 


Turret 


ie Lugs 
2 


Swager 


Split 


a 


Double. End 





CAMBRIDGE THERMIONIC CORPORATION 
437 Concord Avenue, Cambridge 38, Mass. 
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NEY PRECIOUS METALS IN INDUSTRY 


NEY-ORO #288 BRUSH CONTACT ON E- 


2 & 3-DIMENSIONAL ADVANCE* WIRE WOUND POTENTI- 


OMETER BUNS 4,300,000 SWEEPS 


ENGRAVER WITH NO CHANGE IN RESISTANCE 


Examine these unretouched photographs of 












mandrel (wound with Advance* # 36 B&S) 
and brush adjusted for 50 gms _ pressure. 
There is no appreciable wear on 
the winding after 4,300,000 sweeps 
of the brush and the wear on the 
brush is less than .008”. Through- 
out the test there was no per- 
ceptible change in resistance. Truly 
a remarkable performance when 
you consider the additional fact 
that the test was conducted at a 
speed of 37.5 cycles (75 sweeps 


per minute, considerably taster 





than normal operation. The test 


was conducted by a leading manufacturer of precision equipment and the 


_—_— — 


Used in making small molds and dies or en- complete test data is available on request. It is, we believe, further convincing 
ravin anels and nameplates of metal or : } I 
Siaatic: P P evidence of the interesting possibilities offered by the use of Ney Precious 


Permits accurate reproduction of three-dimen- 


Metal Alloys in industrial and scientific applications. 
sional master on any of four reduction ratios - 


Catalog on Request Write or phone (Hartford 2-4271) our Research Department 
MICO INSTRUMENT CO. ‘““"“ 2" 
76 TROWBRIDGE STREET THE J. M. NEY COMPANY 


CAMBRIDGE 38, MASS. 


179 ELM STREET * HARTFORD 1, CONNECTICUT 








™ 


peewee | | 1 APITOL RADIO ENGINEERING INSTITUTE 


T E An Accredited Technical Institute 


Stainless 
Steel 


# Pioneer in Radwo Engineering Instruction Since 1927 


BIRTCHER 


















ADVANCED HOME STUDY AND RESIDENCE 
COURSES IN PRACTICAL RADIO-ELECTRONICS 
AND TELEVISION ENGINEERING 





Keqjuest your free home study or residence 
school catalog by writing t 















Corrosion 


REGISTRAR 
Proof 


16TH AND PARK ROAD, N.W 
WASHINGTON 10, D. C. 


Approved for Veteran Training J 











83 VARIATIONS 


Where vibration is a problem, Birtcher 
Locking TUBE CLAMPS offer a foolproof, 
practical solution. Recommended for all 





TELEVISION CAPACITORS 


Approved by Industry 


ae | Built to last, oil impregnated 6000 
V.0.c. 

volts and up. Small and compact. 
Ample safety factor. All capacities. 








types of tubes and similar plug-in com- 
ponents. ee 
0006 M 


TYPE HO. 834 





More than three million of these 
clamps in use. 


FREE CATALOG 


Send for samples of Birtcher stainless 


— a 


Your specifications for quotation 


steel tube clamps and our standard cata- will be given prompt attention. 


log listing tube base types, recommended 








clamp designs, and price list 


5 Cwicaco CONDENSER CORPORATION 


3255 WEST ARMITAGE AVENUE CHICAGO 47. ILLINOIS 


THE BIRTCHER corPorRATION 


5087 HUNTINGTON DR. LOS ANGELES 32 
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ONE AMPLIFIER for ALL RECORDS 
plus *Dynamic Noise Suppression 











Sgey 
Py 


er ere 


New developments in recording, re- 
gardless of turntable speed or pick-up 
point, will not obsolete the H. H. Scott 
type 210A amplifier because it already 
ncludes every feature necessary for 
faithful reproduction of recorded or 
broadcast music. 

And in addition, the built-in *Dy- 
namic Noise Suppressor assures free- 
dom from rumble, hiss, and the scratch 
that inevitably increases with each 
playing of any record 

Brilliant, realistic reproduction of 
every record, 33, 45, or 78 RPM... 
and of FM and AM broadcasts as well 

. is certain now and for many years 
to come with the H. H. Scott 210A 
amplifier. 

Hear it TODAY and you'll agree 
that it satisfies tomorrow's require- 
ments. For complete technical data, 


write Dept. 903-E2 
GUARANTEED FOR A FULL YEAR 


‘DYNAMIC 


Now 
NOISE SUPPRESSION 


with your present Ra 
lifer on both 
ecords. 








‘ -Phe onograph or Am- 
: ng-Playing 








Reduces scratch and rumble without fixed 
loss of “higt c low 

oduction by 

| *Dynamic 

1 your pick- 






dapter to the 


110-A) realizes 
resent equip- 
any ywhere 
ppre ; two 
gate rou uit; 
compact — 
ull specifications 





write for bulletin 903-E1 
*Licensed under U. S, 


pending and issued. 


SCOTT 


INCORPORATED 


and foreign patents 


HERMON 
HosMER 


Hf, 


Pf, 


385 PUTNAM AVE 


“PACKAGED ENGINEERING” 


® CAMBRIDGE 39 MASS 














NEWS OF THE INDUSTRY 





(continued) 


duct research and development in 
the fields of electronics, radiation, 
optics and nuclear physics. Nicho- 


| las D. Glyptis is the director. 


VICKERS INC., 
manufacturers, 


magnetic amplifier 
recently announced 
expansion of their line of electrical 





Vickers Electric Division new plant 


products and a move to larger 
quarters in St. Louis, Missouri. 


ELK ELECTRONIC LABORATORIES, 
New York City, was recently 
formed to specialize in the design 
and development of test equipment 
for the communications, 
allied fields. 


radar and 


THE WHEELER INSULATED WIRE Co., 
INc.. has moved from Bridgeport 
to Waterbury, Conn., to provide 
more adequate space for expansion 


in electronic and television fields. 


GAROD 


chief engineer 


ELECTRONICS, 
Ontario, 


LtTp., Long 
Canada, is a new 
formed by Garod Elec- 
tronics Corp., to manufacture radio 
and television receivers. 


Seach, 
company 


GENERAL ELECTRIC RESEARCH LAB- 
ORATORY, Schenectady, N. Y., re- 
cently established a_ crystallo- 


graphy division to work on prob- 
lems of interatomic arrangement, 


narticularly with respect to the 

structure of crystals. 
PERSONNEL 

ROBERT E. MOE, with GE since 


1934, has been appointed division 
engineer for electronic receiving 
tube product lines of the company’s 
tube divisions, with headquarters 
at the Owensboro, Ky., plant. 
ARTHUR V. NICHOL, 
with Phileo Corp., 


after 18 vears 
has been named 
responsible for the 
development of auto radio. 


WILLIAM A. GRAY, formerly with 
Raytheon Mfg. Co., has established 























American Tetevision 2 














“A” BATTERY 


 ELIMINATORS 


hea ta Nauka aa a Ra Re 


for DEMONSTRATING AND 
TESTING AUTO RADIOS 


New Models . . . Designed for testing 
D. C. Electrical Apparatus on Regular 
A. C. Lines. Equipped with Full-Wave 


Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 


, ZO ZIL SHIH Z4HZ 


WA WA AAR 


‘ 


WANG SNaa n SR. 





AUTO RADIO VIBRATORS 


A Complete Line of Vibrators .. . 
Designed for Use in Standard Vibrator-Oper- 


ated Auto Radio Receivers. Built with Pre- 
cision Construction, festuring Ceramic Stack 
Spacers for Longer Lasting Life. 









NEW DESIGNS 
V-_NEW MODELS y» NEW LITERATURE 
A” Battery Eliminator, DC-AC Inverters, 

Auto Redio Vibrators 


See your jobber on anite 










Rapio 
CGaakity Products Since 193/ 
SAINT PAUL }, MINNESOTA-U S.A 
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We Build Special Equipment for “ 
TUBE MANUFACTURERS 
PRODUCTION — TESTING 
TILTING TABLE, shown above, for 10’’ and 12” 
C. R. Tubes. Standard or special designs for 

any tube, type or size 
CARRIER for 10” and 12” Tubes; greater 
capacity; less floor area; no dirt on screens 


BUCK ENGINEERING CO., INC. 
37-41 Marcy St. Freehold, N. J. 





FREE 


send today for this 
big book of values in 


TELEVISION 
RADIO, ELECTRONIC, 
INDUSTRIAL, SOUND & 
AMATEUR EQUIPMENT 


| ~NEW 1949 
NEWARK CATALOG 


20,000 items including everything in STAND- 
ARD BRAND equipment! 148 pages packed 
with pictures, charts, and vital information! 


KITS! SETS! PARTS! ACCESSORIES! 


No matter how tiny the part, how tremendous the 
system...it’s listed in this mammoth catalog... 
the one easy, satisfactory way to always get top- 
performing, top-value equipment! The most com- 
lete essential reference book for pros, hams, 

Obbyists, novices, oldtimers... anyone, everyone 
interested in TV, radio and sound equipment! 


24-HR. MAIL SERVICE @ ONE YEAR TO PAY 
3 GREAT STORES! Uptown ot 115 West 45th Street 


ond Downtown at 212 Fulton Street in NEW YORK 
323 West Madison Street in the heart of CHICAGO 







i «9 








MAIL COUPON TODAY 


a] amie &.seneN Newark Electric Co 











242 W. 55th St, NYC ! 
Dept. C-8 Please send FREE Newark Catalog to: ! 
j NAME | 
i ADDRESS 
6 ee SE 
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STANDARD PRESSED STEEL CO. 


WIDELY USED ... 


Hit \() SOCKET SCREW PRODUCTS 


U.S. Pat. Off 
































Reg 





—s 
———  Pat'd & Pats 
= Pend. B 


i 


THEY'RE KNURLED! 


A) The KNURLED cup point of this popular ‘““UNBRAKO” Socket Set Screw makes it a Self- 
Locker because the keen edges of the counter-clock-wise KNURLS prevent creep, regardless 
of the most chattering vibration. A real fastener, if ever there was one positively won't 
shake loose! (B) The KNURLING, as shown, swages the threads of this patented ‘“UNBRAKO’ 
Socket Set Screw—so that it becomes a most excellent Self-Locker—tor use where a hardened 
steel shaft prevents the use of a knurled point. A Set Screw that Positively ‘‘won‘t shake loose’’! 
C) The head of this ubiquitous ““UNBRAKO” Socket Head Cap Screw is KNURLED to speed 
assembly. The KNURLS “gear” right to the fingers 
oily, and a positive slip-proof grip is the result 
to 112" diameter, in a full range of lengths. 


Patd 





the handiest of wrenches—no matter how 
no futile motion. Sizes available trom No. 4 





Knurling of Socket 


Write us for the name and address of your 
Screws originated with 


nearest ‘‘UNBRAKO” Industral Distributor, 
“Unbrako” in 1934. and for your copy of the ‘““UNBRAKO” Catalog 








Over 46 Years in Business 





JENKINTOWN, PENNSYLVANIA, BOX 596 


Chicago ° Detroit ° St. Louis ° San Francisco 








RADIO FREQUENCY COILS 
TV FM - AM 


Standard coils and coils to specifications. 








Engineering department enlarged to permit additional cocperat‘on with design 
engineers. 


ALL inquiries will receive prompt a‘tention! 
May we quote on your coil requirements? 
HARNETT ELECTRIC CORPORATION 


138 Haven Ave., Port Washington, Long Island, N. Y. 
Telephone: Port Washington 7-0751 












Tifty fe) Us / 
al fifty ee olmefuolt 


KILO VOLTER Model 4000 
e Input impedance 1250 megohms 
@ Shielded Polysterene Probe 
© Ranges 0-25/50 kilovolts 

Complete with Probe $67.50 net 


See this and other “Bradshaw” test instruments at 
your radio parts distributor. Write for Catalog 


BRADSHAW INSTRUMENTS CO. 


348 Livingston St., Brooklyn 17, N. Y. 






































































































































Sass W 
PYVVS 


aT 


pra ist CHOICE of 
new station 
applicants. 


* BE ay 
station operators 


Ist CHOICE of 
Police, Airhnes. 
Government 
and private 
communicayons 
systems. 


Fe Fs 02 Fs 0s Os SE, 
PVP VL 


PPPPY 


PPV PS 


FEI Ti ccc ee Zi 
—p<pp p 


There is a reason. VHF, FM, ahd standard 
AM broadcasters acclaim the structural ex- 
cellence and all around low cost of Win- 
charger's performance proven towers. The 
precision of Wincharger vertical radiator’s 
patterns is testified by the fact that over one 
hundred and twenty Stations are now using 
Wincharger towers in directional arrays 
even six element arrays! Higher quality 
wider versatility, lower cost have made 
Wincharger antenna towers America’s first 
choice 


WINCHARCER + s270n 


Sioux City 6, lowa, U.S.A 
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a management consulting service at 


continued) 





Watertown, Mass., for the elec- 


tronic equipment and tube industry. 


RICHARD M. SOMERS has been pro- 
moted from assistant chief engi- 
neer to chief engineer of the Edi- 
phone Division of Thomas A. Edi- 
son, Inc., West Orange, N. J. 


PALMER M. CRAIG, chief engineer of 
Philco’s radio division since 19438, 
Was recently appointed director of 
engineering of electronics division 
of engineering department. 





P. M. Craig H. G. Booker 


HENRY G. 
turer in 


BooKER, formerly lec- 
mathematics at Cam- 
bridge, England, and researcher on 
radio propagation in the substrato- 
sphere, was recently appointed a 
professor of electrical engineering 
at Cornell University, Ithaca, N. Y. 


GEORGE E. ZIFGLER, acting chief ad- 
ministrator of the Midwest Re- 
search Institute in Kansas City, 
Mo. for six months, was recently 
appointed director of the Institute. 





G. E. Ziegler 


R. M. Hanson 


ROBERT M. HANSON, formerly with 
the Thordarson Electric Co., Chi- 
cago, Ill., is now chief engineer at 
Audio Development Co., Minne- 
apolis, Minn. 


JENNINGS B. Dow, wartime chief of 
section of the 
Bureau of Ships in Washington, 
n.C., has elected 
vice-president of Hazeltine 


the electronics 


executive 


Flee- 


been 


tronics Corp. 








REMOTE INSTRUMENTATION 
BY BENDIX-PACIFIC 


[iedend 


TTP-8A 
TELEMETERING 


PRESSURE 


GAGE 


BENDIX-PACIFIC now has available 
a Telemetering Pressure Gage with accuracy 
equal to or exceeding that of aircraft alti- 
meters. The TTP-8A aneroid type pressure 
gage is a variable reluctance instrument de- 
signed to measure barometric pressures. 

As an altimeter this device provides a max- 
imum range of 0 to 25,000 ft. with a tempera- 
ture error of less than 0.015°o of band width 
per degree Fahrenheit over a wide range of 
temperatures. 

The TTP-8A has extremely small vibration 
and acceleration errors and the pressure de- 
terminations are reproducible within !2%. 
It operates with a plug-in type inductance 
escillator, and the intelligence can be trans 
mitted via the 80-84 mc and 210-220 mc tele 
metering channels, or by use of a land line 

This gage is for use in guided missiles, 
rockets or experiment aircraft when accurate 
altitude measurements are desired 

The TTP-8A complements a complete line 
of precision components for the remote in- 
strumentation field. Bendix-Pacific facilities 
include installation and application engineer- 
ing. field operation, data reduction and en 
gineering consultation. 


—_ 
“Bendix Aviation Corporation 


NORTH MOLLY WOOD CALIFORNIA 





TO MEASURE -TO INDICATE -TO WARN - AT A DISTANCE 
Eastern Engineering Office: 475 Fifth Ave., N. Y. 17 
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TEST YOUR 
MAGNETIC CIRCUITS 





RAWSON FLUXMETER 


TYPE 504 

Ihe only portable fluxmeter available 
which returns rapidly to zero when a single 
button is depressed. Simple and fast in op- 
eration. Convenient and light in weight 

Not limited to a single type of measure 
ment. Has universal application for labora- 
tories Or production. Measures strength of 
magnets and electromagnets, permeability 
and hysteresis loops tor iron and steel, total 
flux lines in circu, flux lines developed in 
air gap, etc 

Has a mechanical clamp to protect the 
pivots and jewels when in transit 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


itt POTTER STREET, CAMBRIDGE 42. MASS 
Representatives 


CHICAGO LOS ANGELES 














SERIES 2400_ 


PLUGS & SOCKETS 


@ Improved Socket 
Contacts — 4 
dual flexing surfaces. 


indivi- 


Positive contact over 
practically their entire 
length. 


@ Cadmium plated Plug 
and Socket, Contacts 
mounted in recessed 
pockets, greatly in- 
creasing leakage dis- 
tance, INCREAS- 
ING VOLTAGE 
RATING. 





P-2406-CCT 





@ Interchangeable 
with 400 Series, 


$-2406-SB 


Send for complete Catalog No. 17. Plugs, 
Sockets, Terminal Strips. 


HOWARD B. JONES DIVISIO 





2460 W GEORGE ST 


CHICAGO 18, ILL 
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A mere 


6 ounces! Folds 


.4 


compactly. 


OK I no HANDS! 


GET MAXIMUM EFFICIENCY 
IN TESTING WITH ROANWELL'S 
STYLE 197 FOLDING HANDSET 


— wo pe Seen ieee SO Se fe Come 
/ 
A 
\ 
A A 


Wearer’s hands are free at all times with 
the Roanwell Folding Handset! Combina- 
tion mouth-to-ear unit makes it possible 
to talk and move head simultaneously 
without loss of contact or time. Light- 
weight receiver and single wire head band 
eliminate headache complaints. Folded, 
it can be stowed away in pocket. Inter- 
changeable with conventional telephone 
apparatus 


Now being used extensively for maximum 
efficiency in testing by such outstanding 
organizations as: 

N.Y. Central Railroad . . . 

Westinghouse Electric . . . 

Bendix Aviation .. . 

Otis Elevator Co. . . 

American District Telegraph. 
Roanwell specializes in fitting assemblies 
to your exact needs. Write for details 
of typical assemblies and a copy of 
our new catalog 


THE Av OMETER ¥ 
ae oie * 662 PACIFIC ST. * BROOKLYN 17, N. Y 


For Originality LOOK TO XCELITE 


| 
| QUICK-CHANGE REAMERS 
| 





‘ 


For Your XCELITE Handles 


Detachable to fit your XCELITE No. 14 
Nut Driver or “Combination-Detachable” 
Screwdriver! Short enough to get in 
where ordinary reamers can't! Enlarge 
holes in plastic, sheet metal, wood! See 
your dealer or supply jobber NOW! 
“ANOTHER XCELITE FIRST” 


PARK METALWARE CO., INC. ccna tien DOE ae 
Dept. C Orchard Park, N. Y. YL ai ee ge ty ala 
Quality Tools PREFERRED BY EXPERTS 





a First to use plastic for screwdriver handles J 





a 





rv 
= 


be 
i 


Filaments, anodes, supports. springs, etc. 
for electronic tubes. Small wire and flat 
metal formed parts to your prints for your 
assemblies. Double pointed pins. Wire 
straigh d and cut di up to Y%-inch. 
Any length up to 12 feet. 

LUXON fishing tackle accessories. 
Inquiries will receive prompt attention. 


ART WIRE AND 
STAMPING CO. 


227 High St. 
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tems, AGC, DC restoration 
trast—an authoritative t 
jects. Includes full bibliography 
fusely illustrated; sturdily bound, 8Y2 x 1 
Or 


e+e FOR THE ENGINEER'S LIBRARY «++ 


1948 AUTOMATIC RECORD CHANGER MANUAL 


1947 AUTOMATIC RECORD CHANGER MANUAL 


POST-WAR COMMUNICATIONS RECEIVER MANUAL 


POST-WAR AUDIO AMPLIFIERS 


THE RADIO INDUSTRY “RED BOOK" 


r---10 DAYS FREE EXAMINATION---~ 


NOW IN BOOK FORM— 


in answer to the pressing 
demand of the entire Industry 


TELEVISION COURSE 


by A. C. W. Saunders and B.V. K. French 


A popular, easy-to-understand | 
exposition of 


current Tele- 


vision receiver principles, 
ation and practice. Main 
ns cover Cathode Ray 


Formation and Control; 


ation and Synchroniza- 
ncludes analysis of CR 
construction, camera 
voltage supplies, saw- 

h generators and their use, 
sync circuits, control functions, 
receiving antenna circuits, RF 
input tuning systems, IF sys- 
video amplification, con 
atment of the listed sub- 
208 pages; pro 








1 
der TV-1 Only $3.00 


Complete standardized data on 45 different 
models made in 1948, including new LP and 
dual-speed che plus leading wire and tape 
recorders. Entirely original data, based on anal- 
ysis of the actual instruments. Gives full change 
adjustment notes, needle landing 

views; uniform treatment 
throughout. Over 400 pages; fully illustrated; 

1 1 nl 





Order CM-2 Only $6.75 


Covers 41 different postwar changers and re- 
corders produced up to 1948. Includes excellent 
description of general types of changers and 
motor drive systems. Over 400 pages; deluxe 
binding; 81/2 x 11 


Order CM-1 Only $4.95 


Provides a complete detailed analysis of more 
than 50 of the most popular post-war communi 
cations receivers. Includes Hallicrafters, Na- 
tional, Hammarlund, RME, Collins, Harvey Wells 
Jefferson Travis iradio, Learadio, Gonset 
Hecth, Motorola ar Ranger units. Each re 
ceiver is uniformly ed; includes diagrams 
chassis photos, alig nt data, replacement 
parts information. All data is based on actual 











analysis of each instrument. 264 pages; profusely 
illustrated; durable binding, 82 x 
Order CRI Only $3.00 


Covers 102 post-war audio amplifiers, FM tun- 
ers, and intercom systems, as well as popular 
wire and tape recorders—the products of 29 
well-known manufacturers Detailed uniform 
analysis of each unit; entirely original data 
based on act laboratory examination. 352 
pages; fully illustrated; sturdy binding. 8/2 x 11 

Order AA-1 Only $3.95 





This single volume offers complete information 
arts for approximately 17,- 
de from 1938 to 1948. In- 
stings of all 9 major 
ts as well as correct re- 
y 17 leading parts man- 
itors, transformers, 







replacement cor 
placement parts 





ufacturers. Full data 


controls, IFs, speakers, vibrators, phono cart- 
ridges, tubes, dial lights and batteries. 448 
pages; sewed binding, 82 x 11”. 

Only $3.95 


Write for descriptive literature covering 
famous PHOTOFACT Data Volumes—com- 
plete original analysis of all post-war 
radio receivers and associated equipment. 








i 

HOWARD W. SAMS & CO., INC | 
2926 E. Washington St., Indianapolis 7, Ind 1 
Send volumes checked below for 10 days : 
excmination on approval. In 10 days, |! will i 
remit price of books | wish to keep, plus a \ 
few cents postage, and w return unwanted i 
books postpaid 1 
TV-1 CM-2 CM-1 1 
CR-1 A-l Red Book ! 

| 

Name 1 
Address : 
City Zone State - 
Company ‘ : 1 
you send cas k rder. we pay postage I 
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NEW BOOKS 


Cybernetics 


By NORBERT WIENER, Professor o/ 
Mathematics, Massacnusetts Instituce 
vf Technology. The Technology Press, 
John Wiley and Sons, Inc., New } ork, 
1948, 194 pages, $3.00. 

rHIS BOOK, a study of “control and 
communication in the animal and 
the machine”, transcends the field 
of electronics. Written by one of 
the great intellects of our time, it 
brings together a vast range of re- 
lated sciences and philosophies in a 
coherent theory of man and the 
machine as mechanisms, a theory 
couched in the terms of physiology 
and electrical communications. It 
is required, if difficult, reading for 
every physiologist and electronist 
who has the slightest interest in the 
future of these arts. 

It is an interesting fact that the 
young intellects who have pioneered 
in the new theory of communica- 
tions, Shannon, Tuller and Sullivan, 
all were students of 
Wiener at MIT during the past 
This book, which reports 
work carried out during the same 
ten years, covers the essentials of 
this new theory, and states the new 
law, regarding transmission of in- 
telligence in the presence of noise, 
on page 104, in more general form 
than has appeared elsewhere. But 
it is typical of the book that this 
important result and its derivation 
are included in almost parenthetical 
fashion, a footnote as it were to the 
larger issue of the book. This issue 
is the question of how the muscles, 


Professor 


decade. 


sinews, nerves and brains of living 
bodies can be described, and their 
actions explained, in terms of the 
recent theory of communications. 

The book is simple to read in 
parts, often deceptively so, but a 
large part of the book, particularly 
Chapters II and III, is couched in 
mathematical terms. While these 
do not interrupt the thread of the 
argument, it should be noted that 
there are only a few hundred men 
alive today who can read every 
word and symbol in the book, and 
lay valid claim to understanding it 
all. Fortunately Professor Wiener 
has a very great command of the 
language and he is evidently at- 
tempting to make the subject as 
simple as his 
will allow. 

If this review has no other effect 


standards of rigor 


| 


BRADLEY 





SMALL-SIZE, HIGH VOLTAGE 
SELENIUM RECTIFIER 





Bradley's new high voltage selenium 
rectifier—model SE8L—is low-priced 
for production requirements. Rated at 
1.5 ma D. C. and up to 3,000 volts 
peak inverse. For higher voltage re- 
quirements, model SE8L can be used 
in series or multiplier circuits. Meas 
ures only '4-inch in diameter—up to 
3 inches in length. Completely sealed. 


PHOTO CELLS 


SIMPLIFY PHOTO CELL 
CONTROL 








Luxtron* photo cells convert light into 
electrical energy. No external voltage 
is required to operate meters and 
meter relays 
photo cells, improving control over 
your processes, reducing your costs 
Housed model shown. Many different 
sizes and shapes, mounted and un- 
mounted 


directly from Bradley 


*T. M. REG. U. S. PAT. OFF 


Dur engineers will select or de- 
velop rectifiers or photo cells to 
eet your needs exactly. Write 
for BRADLEY LINE showing basic 
models. 


BRADLEY 


LABORATORIES, INC. 


82 Meadow St. New Haven 10, Conn. 
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Made in almost all ductile metals and alloys; 
of we will draw wire from your own metals, 


oF Your inquiry, with engineering 
specifications is invited. 


SIGMUND COHN CorP. 
44 GOLD ST. NEW YORK 


SINCE 190? 
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} ces, 


a better avenue of effort 


| proximity 


| this book beckons.— 


NEW BOOKS (continued 


than to convince readers of this 
journal that “Cybernetics” is worth 
twenty hours of the best effort one 
can give it, at any level of under- 
standing, it will have 
purpose. This 
to read and re-read. 


served its 
book to own, 
More, it is a 


is a 


book worth going back to school to | 


understand. 

There is no slight doubt in this 
reviewer’s mind that the avenues 
of thought and the demonstrations 


| in this book will affect profoundly 


the future course of a dozen scien- 


atry. The analogy 
anxiety complex of 
states and the overcrowded tele- 
phone exchange is not merely an in- 
teresting idea, fully and carefully 
developed in this book. 


between 


It is very 


| possibly a grand idea, in the classic 


tradition of Newton and Maxwell, 
one which may permit an engineer- 
ing approach to the anxieties and 
troubles which so beset us as indi- 
viduals and nations. Professor 
Wiener is fully aware of this possi- 
bility and makes the point that such 
an approach may be the only hope 
of our civilization. One cannot find 
in engi- 
neering, to balance studies 
against those that produced the 
fuze. The communica- 
tions engineer has the vocabulary, 


such 


at least, with which to start on the 


fascinating new road along which 
-D.G.F. 


Industrial Electronics 


| Reference Book 


By ELECTRONICS ENGINEERS OF 
WESTINGHOUSE ELECTRIC 


THE 
CORPORA- 


| TION. John Wiley & Sons, Inc., New 


York, 1948, 680 pages, $7.50. 


THIRTY-SIX chapters, written singly 
or jointly by various Westinghouse 
engineers, start the readers with 
atomic theory (E. V. Condon and 
E. G. F. Arnott), take him through 
the entire field of industrial elec- 
tronics, and end up with a nine- 
page maintenance and troubleshoot- 
ing section by C. J. Madsen. 
Although basic information pre- 
dominates in the various chapters, 
this is in every instance brought up 
to date or even ahead 


including communications in | 
all its branches, mathematical com- | 
| putation, physiology, even psychi- | 
the | 
psychiatric | 


of other | 


A-10-P-A 


13 Channel Linear Amplifier has 
been specifically designed to oper- 
ate low impedance type of galva- 
nometer oscillographs. The output of 
the amplifier is 1.3 ohms, and full 
output voltage is 230 millivolts. The 
‘ow output impedance and high 
outout voltage permit loading down 
galvanometers of higher impedance, 
thus improving their frequency re- 
sponse. For example, if 40 ohm 
galvanometer with response up to 
2KC be loaded down, the perform- 
ance will be flat up to 5KC. The 
unit consists of A-10-A-A 13 channel 
amplifier, A-10-P-A power supply 
and A-10-C-A accessories (includ- 
ing cables, test jigs, etc.). 


Each channel is a plug in unit con- 
taining all controls including meter- 
ing. Spare units are available. 

a 
ALSO MANUFACTURERS OF 


POCKETSCOPES 
Model S-10-A 
Model S-10-B 
Model S-11-A 
RACK MOUNTED OSCILLOSCOPES 
Model S-12-A 
3'’ RAYONIC CATHODE RAY TUBE 
Model 3MP1 
RAYONIC CATHODE RAY TUBE 
ACCESSORIES 
Model 3MP 
For additional technical data on 
any of the above, please write: 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA 
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Cycles. 


cations of * 
“PARTS OFF" 
MANY 
MATERIALS 
All hot and cold 

rolled rods 
Stainless steel 
Chrome Molyb- 

denum 
Aluminum Brass 
Copper Bi-metals 
Many types of 

plastics 
Fibre 


to % 


GET 


Rubber 
Wood 








From 10VA to 300 KVA 
Dry-Type Only. Both 
Open and Encased, 1, 
2. & 3 Phase 15 to 400 


321 EIGHTH AVENUE «+ 


CUSTOM-BUILT 


TRANSFORMERS 


Over 25 years’ experi- 
ence in the manufacture 
of specials at cost that 
compares favorably 
with standard types. 
Built-in quality proved 
by years of actual use. 


NOTHELFER 


WINDING LABORATORIES 


9 ALBERMARLE AVE. 


Rod Cutting 
at High Speed 


with the New 


DI-ACRO ROD PARTER 


The DI-ACRO Rod Parter further increases the appli- 
‘DIE-LESS DUPLICATING” 
ting, time-saving production tec hnique so well established 
by DI-ACRO Precision Benders, Brakes and Shears. 
Do you require precision? —The DI-ACRO Rod Parter holds 
tolerance to .001” on duplicated cuts. The ends are square, 
and roundness is maintained. 
Do you want speed?—The Rod Parter exceeds output of 
other methods with equal accuracy, on rods and bars up 
Torrington Roller Bearings incorporated in an 
exclusive multiple leverage arrangement provide remark- 
able ease of operation in both heavy and ight materials. 
“DIE-LESS DUPLICATING” CATALOG 
Shows parts produced without die expense by DI-ACRO 


Benders, Brakes, Shears, Rod Parters, Notchers, 
Punches. Send for your free copy. 


S 


Pronounced ‘‘DIE-ACK-RO" 


TRENTON 3, N. J. 








as a cost-cut- 


LAKE CITY, MINNESOTA 





NEW BOOKS 


(continued) 


printed literature to such an extent 
that the book in its entirety consti- 
tutes a survey of the present status 
of the art and science of industrial 
electronics. 

Design engineers will find here 
the equations, graphs, theoretical 
analyses and voluminous references 
needed for intensive development of 
new tubes and new devices contain- 
ing tubes. Practical engineers, with 
their own inherent ability to skip 
over pages containing math, will 
find a wealth of data and ideas for 
applying existing successful elec- 
tronic solutions to new problems in 
industry. 

Particularly deserving of men- 
tion is the chapter by Venable and 
Kinn on radio-frequency heating, 
which covers the entire field from 
theory of induction heating through 
examples of applications, with em- 
phasis on practical aspects of load 
coil design and requirements for 
successful induction soldering and 
brazing. Dielectric heating theory 
and practice are covered with equal 
thoroughness. 

For getting many different 
authors to produce such commend- 
able material on such a variety of 
topics with a minimum of overlap- 
ping, the Westinghouse Book Com- 
mittee deserves every credit. Any- 
one who has edited an engineering 
handbook or a library of books by a 
group of authors knows the prob- 
lems involved in getting engineers 
to write to an outline for a dead- 
line.—J.M. 


so 


Cathode-Ray Tube Displays 


A. STARR, and G. E. 
VALLEY, JR. Volume 22 of MIT Radia- 
tion Laboratory Series. McGraw-Hill 
Book Company, New York, 1948, 746 
pages, $10.00. 


By T. SoLLer, M. 


THE SUBJECT matter of this book 
is considerably broader in scope 
than might be indicated by the 
title. Means of providing cathode- 
ray tube displays are treated in 
detail, and design data on special 
circuit components such as focus 
coils and deflection yokes are in- 
cluded. Like most books of this 
group the text is in part a reworked 
and editorialized version of project 
reports prepared by the Radiation 


Laboratory staff members. Recog- 
nized authorities on the several 
March, 1949 — ELECTRON'CS 












































%* Yes, TOUGH! Greenohms 
(made by Clarostat exclu- 
sively) are found in radio- 
electronic and electrical 
assemblies that simply MUST 
stand the gaff. 


These green-colored power 
resistors handle heavy over- 
loads without flinching. The 
exclusive cold-setting inor- 
ganic cement coatings means 
that the wire winding remains 
unimpaired in manufacture. 
Coating withstands the heat 
shock of frequent on-off oper- 
ation without cracking, flak- 
ing, peeling. Yes, TOUGH! 


Fixed and adjustable. 5 to 
200 watt ratings. Widest 
choice of terminals and 






quest. Let 
us quote on 
your re- 
quirements 


CLAROSTAT MFG. CO., Inc., Dover, N. H. 


In Canada: 


CANADIAN MARCONI CO.. Lid. 
Montreal. P.Q.. and _ branches 
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| NEW BOOKS 


| plays. 


(continued) 


subjects are included in the list of 


contributing authors. 


The book contains a detailed 


treatment of all types of cathode- | 
| ray tubes, both electrostatic and 


magnetic, used to present radar dis- 
A less detailed analysis of 
the associated circuits is provided 
since circuitry is the subject of sev- 


| eral other books in the series. 


Much of the material contained 
was of a classified nature during 


| the war and is available here for 


the first time to all electronic engi- 
neers. Particularly good treatment 


| of cathode-ray screen characteris- 
| tics including specialized types is 
A practical disadvantage | 


to the text is the lack of adequate |~. gh he Reh 
basic principles of electronics and 


included. 


descriptive subheadings for sec- 


| tions dealing with a number of spe- 
| cialized circuits. 


Considerable tab- 
ular data on video amplifiers and 
cathode-ray tubes is included which 
is of real practical value to the de- 
sign engineer. Actual circuit values 
are given for most circuits des- 


| ecribed. 


While television as such is not 
covered, the basic material on both 
tubes and circuits is of importance 
to the television design engineer. 
It is felt that this volume will be a 
valuable addition to the reference 
library of the electronic engineer 
who employs cathode-ray_ tech- 
niques.—HORACE ATWoopD, JR., Jn- 
dustrial Television, Inc., Clifton, 
New Jersey. 


Books Received for Review 


PHYSICS FOR ARTS & SCIENCES. By 

L.. Grant Hector, Herbert S. Lein and Clif- 

ford FE. Scouten. The Blakiston Co.. Phila- 
0 


delphia, 1948, 731 pages, $5.5 For be- 
ginners in physics at colleges Part I 
leals with mechanics, heat and sound 
Part II, on electricity, optics and nuclear 
physics was previously published as 
“Electronic Physies” and has been ight 


up to date 


POST WAR COMMUNICATIONS MAN 
UAL, including aircraft and marine radio 
Compiled and published by Howard W. 
Sams & Co., Ine., Indianapolis, Ind 
264 pages, paper cover, $3.00 Service 
data on about 50 communications receiv- 
ers produced from the end of the war to 
mid-summer of 1948. The information is 
arranged in the same style as the Photo 
fact folders put out by the same company 


RADIO OPERATING QUESTIONS AND 
ANSWERS. By Arthur R. Nilson and 
J. L. Hornung McGraw-Hill Book Co., 
New York, 1948, 9th edition, 524 pages 
$3.60. Review questions and answers for 
commercial radio operator examinations 
arranged according to the six 
used in the tests. Includes ques 
answers recently added to elemen 
and 4 covering f-m and t 


elements 





t 


} niques 





| book, the author discusses the ma- 


| practical industrial problems. The 


| and guide. 


A complete survey of 
industrial electronics and 
its practical applications 


Industrial 
Electronics 
and Contro 


By ROYCE G. KLOEFFLER 
Professor and Head of the Department 


f Electrical Engineering 


Kansas State College 


THis comprehensive treatment 
of industrial electronics covers the 


their present-day applications in 
field and laboratory work. The 
volume starts with a discussion of 
Bohr’s early theory of the atom 
and proceeds to the fundamental 
theory of electron tubes, associated 
circuits, and control component 
devices. In the latter part of the 
jor applications of electronics to 


electronics engineer will find this 


book a valuable reference book 








Partial Contents 


Electron Emission Grid-controlled 


Vacuum Tubes; Gaseous and Vapor 


Electron Tubes; Photoelectricity ; Com- 
ponents and Circuits for Control; Prin- 
ciples of Control and Servomechanisms ; 
Resistance Welding; Electronic Opera- 
tion of D.C. Motors ; Photoelectric Con- 
trol Devices ; X-Ray 
Applications; Spe- 
cial Photo Applica- 
tions 


478 pages 
480 illus. 
$5.50 
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ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N.Y 


Please send me, ¢ 








10 day ADT 4 a Dy t 
kK s INDUSTRIAL ELECTRONICS AND 
CONTROL. fe t ep the book, I will 
remit $5.50 therwise, I w 
the book post 
Na 
Add 
‘ Zz Ss 
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‘Backtalk 


This department is oper- 
ated as an open forum 
in which our readers may 


discuss problems of the 


uP electronics industry or 
} 
comment upon articles 
that ELECTRONICS has 
blished. isa guarantee of Plies 
publishee Utes en Pe 


Lines; in Laboratories; at 
Test Benches. Let our ad- | 
vanced technologies, experi-— 
THIs is in reference to a recent ence, skills, facilities, help 
article (p 100, Dec. 1948) on port- you with any type of special 
able high-voltage G-M power sup- Electronic units. , , wv; 

/} 


High Voltage 


DEAR SIRS: 


i | plies by 


Alexander Thomas. I yi 


| should like to answer some of Mr. . 
ould like to answer some of M1 WIDE RANGE VACUUM | 


TUBE VOLTMETER 
0.1 to 100 Volts 
in 5 ranges, A-C 
& D-C; Easy read- | 


transformer. : ing 4" meter; [ 


Thomas’ comments on the r-f power 
supply, in which his principal objec- 
tion is the inefficiency of this type 
of design due to losses in the r-f 





In designing portable G-M radia- Permanent accu- | 


tion detectors, I experimented with 





racy; Probe will | 


NEW 


TITONE 
PICKUP 


helps every impedance secondary resulted in a 
record player! very 


tank circuit was the reflected im- 


all of the types of power supplies not “short” in | 


crowded circuits. 





described in the article, and finally 
Many other vital features. 
Ask for Bulletin 28. 


settled on the circuit shown. It was 
discovered that using a powdered- 


iron core transformer with a high- HIGH VOLTAGE R. F. 


‘ELECTRONIC 

’ VOLTMETER 
5 to 10,000 Volts 
in 5 ranges; Fre- 
§ quency 100 K.C. 
s to 100 M.C. with- 
@ in 0.5 D.B. High 


satisfactory oscillator whose 
This original piezoelectric 
pickup does wonders for 
tone and stability in every 
kind of climate. Wider fre- 
quency range gives un- 
equalled reproduction. De- 
signed to fit all tone arms. 
Made by SONOTONE, fa- 
mous makers of hearing 


pedance of the secondary at reso- 
(The operating frequency 
was approximately 11 ke.) 


nance, 








B voltage Coupler 


3 ] 

a attenuates and 

; | 654 rectifies radio fre- 
| 





: ; cy vol from 100 
. — quency voltages from 
aids and miniature tubes. *) > , 
| , K.C. to 100 M.C. and up 
@ TRANSCRIPTION TONE 10 | to 10,000 r.m.s. Many other 
OUALITY! Full frequency to | | 2000) | G-m TUBE . : F 
{0,000 cycles? Bell-like super- HH | — ; features. Get Bulletin R.F. 
tone makes even old players | nt | a $ 
thrilling! ard | ed 
> A 
12 9m | os 
@ SURE-FIRE IN HUMID CLI- = os < 
MATES! Uunaffected by | 5 + so _ I 
climate, moisture, fungus! ¥ Trp se oe ee to 300 r.m.s., é 
Booms sales, wins back cus- + 4+ +4 — the > ranges. pal) 
> 


cycles to over 
300 M. C. This | 


simple, well-built 


+ 
tomers 1 on = ts 

@ DOUBLES RECORD LIFE ! 
\ND PLEASURE! Gives “‘or- ia 
dinary”™ records sparkling 
juality—trevives worn favo- 
rites. Will play down to 12 nor- 
mal pressure. NO “needle 
talk’’! 











= ; Voltmeter is of 7 
rhis system produced an oscilla- “aa 
: aboratory qual- f 


tor which was always tuned to the ity, with all 





frequency required to generate the 


highest 


unnecessary complications | 


@ KUGGED! PERMANENT! No 
crystals, magnets, filaments 
to fail! No pre-amplifiers. Ce- 
ramic TTTONE performs per- 
fectly for years! 


% 
§ 
i 


possible voltage in the 
The objection to this 


circuit at first was as Mr. Thomas 


eliminated. Write for Bul- F 
Ser ondary. letin LKYV. p 
claimed, the excessive losses in the 
transformer, so that it required 10 


NO TONE LIKE 








230 


TITONE 
INQUIRIES INVITED! 


write now to 
SONOTONE, Box T-4, Elmsford, N.) . 


ma at 155 vo'ts to produce 1,500 
d-c volts with a G-M load of 3 ua. 
This figure of 10 ma was of course 
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Radio, Audio, Industrial Electronic Appliances 











THE BARRY CORPORATION 
Specialists in the Contr f 
VIBRATION IMPACT NOISE 
Engineering Development 
Manufacturing 


FRANKEL & NELSON 


Consultants in Mathematical Physics 


ALBERT PREISMAN 


Consulting Engineer 
Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks 
Industrial Appliance: 















MURRAY G. CROSBY & STAFF 
Specializing in FM, 
Communications @ TV 
Offices, Laborat & Model § 


§ Old Country Rd 
Garden City 7-0284 


p at 
Mineola, N. Y. 


INSTRUMENT & ENGINEERING 
CONSULTATION RESEARCH DEVELOPMENT 
N 
ELECTRONICS, E. E., PHYSICS 


0 Barr Building Washington 6, D. ¢ 


Firenze A ls Angele 4 Ca : AMitated with — 
y Stree a ‘ a bri ige, Mass exes ove 9 MANAGEMENT TRAINING ASSOC 1 ATES. 
CROSBY LABORATORIES GENERAL PAUL ROSENBERG ASSOCIATES 


Consulting Physicists 


Main offic Woolworth Building, New York 7, N. Y 
Cable Address Telephone 
PHYSICIST WoOrth 2-1939 


Laboratory: 21 Park Place, New York 7, N. ¥ 








EDGERTON, GERMESHAUSEN 
& GRIER, Inc. 


Consulting Engineers 





PAUL GODLEY CO. 


Consulting Radio Engineers 
GREAT NOTCH, N.J 


Est. 192¢ Little Falls 4-1000 


A. F. SMUCKLER & CO. 


Electronic Engineers 
Electronic Product Manufacturing 
Contractors to United States Government 
338-346 East 23rd St New York 10, N. ¥ 


GRamercy 5-8151 








ELECTRO IMPULSE 
LABORATORY 


Consulting Physicists 
ateoes od 


i Inte ea Noise Meters; Interference 

Suppress Methods for Ignition Systems and 

Ele al Dev 

P. ©. Box 250 Red Bank, New Jersey 
Red Bank 6-4247 


HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 


ELECTRICAL - ELECTRONIC 
HYDRAULIC MECHANICAL 
One Continental Hill Glen Cove, N. ¥ 


SPECTRUM ENGINEERS 


Electronic & Mechanical Designers 


540 North 63rd St., Philadelphia 31, Pennsylvania 
Granite 2-2333; 2-3135 








ELECTRONIC ENGINEERING 


MEASUREMENT ENGINEERING 








TECHNICAL 


CO. of CALIFORNIA LIMITED MATERIEL CORPORATION 
Consultants on Special Equipment for measurement Communications Consultants 
Kadio and Electronie Consulting and and production tests, ¢ . = RADIOTELETYPE @ FREQUENCY SHIFT 
— Head Office and Plant INK SLIP RECORDING 
1008 W. Seventh St Sos kamen Arnprior Canada TELETYPE NETWORKS 
DRexel 832 “California cont Ge ne 453 West 47th Street New York 19, N. Y 








ERCO RADIO 
LABORATORIES, INC. 


Radio Communications Equipment 


t e Design ducti 





Develot nt - Pr 











Eugene Mittelmann, E.E., Ph.D. 


Consulting Engineer & Physicist 


High Frequency Heating — Industrial Electronics 
Applied Physics and Mathematics 
W. Washington Blvd Chicago 6, I 


State 2-8021 








YARDENY LABORATORIES, INC. 
Research and Development 
Remote Controls and Electro Chemical 

Generators of Energy 

105 Chambers Street WO 2-3534, 35 

New York, N. Y. 








THE 


CONSULTING 





ENGINEER 


By reason of special training, wide experience and tested ability, coupled 


with professional integrity, the consulting engineer brings to his 


client detached engineering and economic advice that rises above local limi- 


tations and encompasses the availability of all modern developments in the 


fields where he practices as an expert. His services, which do not replace 


but supplement and broaden those of regularly employed personnel, are 


justified on the ground that he saves his client more than he costs him.” 
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ALFAX 
ELECTROSENSITIVE PAPER 


Now available to laboratories, instrument 
manufacturers, and experimenters. 
ALFAX ELECTROSENSITIVE PAPER 
irks direct t 1Ise Density 


s dire t f sig . 


iu ne stand Siz iis ft t s es 
ALFAX ELECTROSENSITIVE PAPER 
capaci _ orn feeeinpse 
need for ensat © damping. IT IS 
INERTIA FREE. 

ALFAX ELECTROSENSITIVE PAPER s 


at writir s Ss 


ALFAX ELECTROSENSITIVE PAPER 


MAIL THIS COUPON 


Alfax Paper & Engineering Co 
15 Riverside Avenue "Sees 
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| tion time of about 10 percent, the 


BACKTALK (continued) 


excessive and made the circuit im- 
practical. By adjusting the grid- 
leak to change the oscillator into a 
blocking oscillator with an oscilla- 


plate current was reduced to well 
under 1 ma. 
This type of oscillator is possible | 
only because of the extremely high | 
impedance of a G-M circuit which 
maximum current 
under any conditions of about 3 ua. 
The output voltage remained 1,500 
volts with very satisfactory regu- 





draws only a 


lation in the region of 0 to 5-ua 


| load. 


An additional advantage to this 
type of circuit is that the output 
voltage may be continuously met- 
ered without the use of a bleeder as 
in Mr. Thomas’ circuit, with the re- 
sulting increase in efficiency. Meter- 
ing is accomplished in the plate cir- 
cuit of the oscillator tube, since it 
was found that the rectified high 
voltage is exactly proportional to 
the plate current of the oscillator. 

It is my opinion that the r-f type 
of power supply will prove very use- 
ful for many portable G-M radia- 
tion detectors. 


PAUL ABRAMSON 
Chief Engineer 
Electronics Associates 


New York, N. Y. 


Grenz Rays 


DEAR SIRS: 

IT MAY be of interest to some of 
your readers who have considered | 
the possibility of Grenz-ray radia- 
tion from television picture tubes to 
know that no appreciable amount 
can be detected in the proximity of 
the tube. 


No fogging of dental x-ray 
films was found, using a _ lead 
aperture pattern, after approxi- 





mately twenty hours of exposure. 
The films were distributed around 
the cabinets and tubes of receivers, 
including a 27-kilovolt projection 
type, but no radiation was detected 
This procedure 
would not detect a minimal amount 
of radiation which might possibly 
be detected by a thin-window Geiger 
counter, but it shows that the radia- 
tion produced is at most of very 
small order of magnitude. Infor- 
mation of this type is relevant at 
this time in view of the emphasis on 
the study of environmental causes 


of cancer. 


at any position. 


LEO MACKTA 
klyn, New Yorh 


roo 





Vital 
Aids. 


MANUFACTURERS OF 
MINIATURE TUBE RADIOS 
AND EQUIPMENT 


* Stor Miniature Tube 
Pin Straighteners (with 
stoinless steel insert) 
to obtain a perfect 
fit when the tube is 
ploced in the equip- 
ment. #JE-15 (9 pin); 






Scientifically designed — Precision mode 
Immediate Delivery in Any Quontities 


A STAR, prosversco. ine 


147 CEDAR STREET, NEW YORK 6, N Y. 

























& Stor Minicture Socket Wiring 
Plugs for accurate alignment 
of minioture socket contacts 
during wiring. Precision cast 
of zinc base alloy—pins of 
stainless steel. #JE-9 (9 pin), 
#IE-10 (7 pin). 
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EISLER ENGINEERING CO., Inc. - ea Fit MO fe * a. he ~ 


EISLER 
751 So. 13 St. (mear Avon Ave.) Newark 3, NJ 


























Specializes also in the manu- 
facture of accessories and com- 
plete laboratory equipment for 
electronic and radio tubes, 
burners, cross fires, torches, | 
vacuum pumps, etc | 


Ask For Special Catalog 
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WANTED: ) 


career men in electronics 


. so wide is the scope of radio science today, and so great its 
possibilities for the future, that it is beyond human power to 
foresee all the new advances that will appear: it is safe to proph- 
esy that some developments will overshadow in significance 
many of the achievements of the past. This much is certain: our 
scientists and engineers will continue to devote their energies 
d skill toward extending the usefulness of the electronic and 
communication arts so that the Radio Corporation of America 
will remain World Leader in Radio—First in Television.” 





if You Are an Engineer or Physicist whose closest interests 
are Ww rapped up in the electronics of tomorrow. the above quota- 
tion from David Sarnoff’s report on RCA operations during 1918 
will be of special interest to you. for this quotation embodies in 
a few words the spirit which has always travelled in advance of 
RCA progress and achievement. 


Today, as Never Before, K(\ Victor Division of the Radio 
Corporation of America is engaged in far-reaching electronic de- 
velopments whose horizons in the fields of radiation and sound 
extend four to five years, or more, into the future. These expand- 
ing horizons have created a large need for career men of talent 

craduate electrical and mechanical engineers, physicists. with 
a thorough background in electronics and development-design 


experience in high-frequeney and micro-wave techniques. 


Working in Close Collaboration with distinguished scientists 
of RCA Laboratories. these men will work for RCA Vietor in 
earrving basic research discoveries through the stages ol ad- 
vanced design and development. Unlimited laboratory resources 
and facilities are waiting for top-flight men ready to assume 
responsibilities in handling and administering advanced projects 
in virtually every phase of electronies—infrared. ultrasonic. 
audio and acoustic equipment: television receivers, antennas, 
transmitters. field and studio equipment: radar: mobile com- 
munications: aviation communications and navigational aids: 
coils. transformers and components. 


These Openings Represent a permanent expansion in RCA 
Victor design and development activities, providing careers for 


men of high calibre with appropriate training and experience. 


if You Meet These Specifications, and if you are looking for 
a career which will open wide the door to the complete eX- 
pression of your talents in the fields of electronics, write, giving 
full details, to: 


Arnold K. Weber. Personnel Manager 
Box 133, RCA Victor Division 
Radio Corporation of America 


Camden, New Jersey 








March, 1949 — ELECTRONICS 

















SEARCHLIGHT SECTION 


EMPLOYMENT e¢ BUSINESS e 


UNDISPLAYED RATE 
$1.20 a line, minimum 4 lines to figure ad 
vance payment count 5 average words as a 
line 
INDIVIDUAL EMPLOYMENT WANTED undis 
played advertising rate is one-half of above 
rate, payable in advance. 
PROPOSALS $1.20 a line an insertion 


NEW ADVERTISEMENTS received by 


OPPORTUNITIES 


INFORMATION 
BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
| line additional in undisplayed ads 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals 


February 28th will appear in the April issue, 


© EQUIPMENT—USED or RESALE 


DISPLAYED—RATE PER INCH 
The advertising rate is $10.25 per inch for all 
advertising appearing on other than a con 
tract basis. Contract rates quoted on request 


AN ADVERTISING INCH is measured 7g inch 
vertically on one column, 3 columns—30 inches 
—to a page 


subject to limitation of space available 











salary requirements to: 


Personnel Department 


452 SWANN AVENUE, 


MELPAR, 


PROGRESSIVE ELECTRONIC RESEARCH AND 
DEVELOPMENT COMPANY 


has several openings for Senior Electronic Engi- 
neers of superior ability, with experience in 
design and development. Excellent opportunities 
for top flight men. Send complete resumes and 


INC. 


ALEXANDRIA, VIRGINIA 


REPLIES rN 





} Address 
NEW York 330 W. 42nd St. (18) 
CHICAGO 20 N. Michig wood Ave 11) 
4) 


SAN FRANCISCO 68 Po Bt. ¢ 








POSITIONS VACANT 


ELECTRONICS ENGINEER with experience in 

the development of r trolling 
ipparatus for aircraft Location 
~Southern New England ectronics. 





or Physicist: Recent 
ninun ations major) 
vis te rested in joining a 

e ch labe ’ well-estab- 
lished textile firm and “we irk ng with experi- 


RESEARC H ENG INEER 





tion, and test deve 
previous experier 





| range interview 
| 








PRODUCTION-METHODS ENGINEER 
WEST COAST 


OPPORTUNITY WITH RAPIDLY EXPAND 
ING MANUFACTURER OF ELECTRONICS, 
ELECTRO — AND RADIATION 
INSTRUMEN 

REQUIREMENTS: 

5-10 years experience as electronic 
and mechanical instrument production 
methods engineer in small lot produc 
tion. Thorough _ electronic theory 


grounding. 
INTERESTING WORK ON _ IMPORTANT 


PROJECTS WITH SMALL PROGRESSIVE 
ORGANIZATION. 


BERKELEY SCIENTIFIC CO. 


Sixth & Nevins Richmond, California 











EASTERN MANUFACTURER OF PA- 
PER CONDENSERS AND SPECIALTY 
CONDENSERS SEEKS SALES REPRE- 
SENTATIVES FOR ALL TERRITORIES 
EXCEPT N. Y. STATE. 
RW 7804 | 
West 42nd St., New Y ua 


Wien 


Answering 








Advertisements 


| LEASE do not send original 


letters, certificates or photographs 
We cannot be responsible for their 
return. Please send photostat or car- 
bon copies. 








WANTED 


ACOUSTICAL 
ENGINEER 


with experience in the design of 
electromechanical transducers. 
Please state your background 


and your salary requirement. 


Address replies 
to Attention: 
Chief Engineer 
THE BRUSH 
DEVELOPMENT COMPANY 
3405 PERKINS AVENUE 
CLEVELAND, 14, OHIO 





arting salary 
and well 
»p in Gov- 
er or phys- 

ence in 
iction and 
tube mak- 





SENIOR AND Ju 
experience on SCI 
ment L t 
Angeles Electronic £ 
Call fornia, 2008 W. 7th § 





os AI igeles 5 





ELECTR ONICS ENGINEER—Ra 

dustrial el« nies instr tor fe 
technical colles Ex 1D S 
Institute rr ‘ F 
quired Write T I sal inst 
blee, Georgia 






; EMPLOYMENT SERVICES 
—_— 


SALARIED PO SITIONS $3,500-$35.000. If you 


resent posi- 
ay address 
738 al Bldg., 


reliable 
a to needs 





Ser a name 
nal consul- 
Tennings, Dept. E, 









| 241 Orange St., New Haven, Conn. 
ENGINE 
(ist ' 1-Devel op- 
ment fy a 
phases radio t wy Em- : 
nt Bureau, a 


pore OPPORTUNITY OFFERED 


MANUFACTURER HIGH GRADE varnished 
7 fabric tubings wants representatives for elec- 
tronie, radio, television line. RW-7341, Elec- 
onics. 





| ~ (Continued on D page 256) 








Additional Position Vacant Ads on Pages 256 & 257 


ELECTRONICS — March, 1949 


255 





@ SEARCHLIGHT SECTION @ 

















PROJECT 
ENGINEERS 


Real opportunities exist for Gradu- 
ate Engineers with design and 
development experience in any of 
the following: Airplane Stability 
and control, Servomechanisms, 
radar, microwave techniques, mi- 
crowave antenna design, com- 
munications equipment, electron 
optics, pulse transformers, frac- 
tional h.p. motors. 


Send complete resume to em- 
ployment office. 


SPERRY 
GYROSCOPE CO. 


Division of the Sperry Corp. 
GREAT NECK, LONG ISLAND 





ELECTRICAL ENGINEERS and PHYSICISTS are invited to 
discuss employment with our Personnel Manager, who will 
be available at the Hotel Commodore throughout the 1949 
IRE Convention, March 7 - 10. His room number will be 
posted on the registration bulletin board. 


POSITIONS ARE AVAILABLE FOR Bachelors, Masters, and 
Ph.D.’s with actual experience in research and development 


of microwave transmitters, 


receivers, 


antennas; radar; 


servos, motor-control systems; instrumentation; or general 


electronics. 


If you are not attending the convention, write to the Personnel 


Manager of 


' , tis 
Hine me Snsluuments— Ziberalery 


i'n cOoOR P 


160 OLD COUNTRY ROAD - 


o 


RATEO 


MINEOLA, N.Y. 
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FOR SALE 


Iscilloscope DuMont 2 h-f scope 











-RESENTATIVE ny years eXx- 
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e EXPERT DIAGNOSIS and TREATMENT e 


for Ailing Communication and Television Receivers and Transmitters 
by TRAINED SKILLED TECHNICIANS 


When trouble comes and your receiver acts up, don't blame sun spots . 


check your set’s health. 


. let factory trained experts 


HALLICRAFTERS HAMMARLUND-~ COLLINS 


NATIONAL 


Comp 


PIERSON 


RM 





lete 
S Meter Calibration. Rebuliding A rigid factory 4 


Ueasuroments—image Rejection Ratioe— 


Authorized Collins, Hallicrafter, National and RME 


Service Center 


WINTERS RADIO LABORATORY 


11 WARREN STREET 


Cortland 7-1361 


New York 7, N. Y. 











WE CAN ASSURE LOW PRICES! 


Stamping Up To 100 Tons, Finishing, Assembling, 
Packing, Labelling and Shipping Facilities 


ALL TYPES AND SIZE 


PRODUCTION WORK WANTED 


Complete facilities available for production of 
items from thimbles to parts of electric ranges 
Can take work requiring presses up to 100 tons and 
produce anything out of steel. brass or any alloy 
Have facilities for enameting, polishing, buffing and 
chrome plating. Will pack and ship with your 
label. We produce parts and completely finished 
products for nationally known companies. Write 
today sending us full description of your require- 
ments with blueprints or sketches. We will reply 


promptly 
MEL-GAUGE CO. 
EAST HAVEN, 





CONN. 





| 





PRINTED CIRCUIT KITS 
NO MORE WIRES 


Learn Printed-Circuit Methods. An impor- 
tant new aid in designing, testing, and 
repairing modern electronic circuits. Paint 
working circuits over your rough sketches 
or any nonconductor. High instruction 
value for colleges. Kits $3 and $5, contain 
air-drying conducting and resistance (30 


ohms to megohms) paints plus free 
manual. Manual separately 25¢. Free 
literature. 


Microcircuits Company 
Dept. 7D, New Buffalo, Michigan 








Competent Engineering & 
Sales Representation 
Entire Eastern Seaboard, through four offices In 
key cities, is offered to manufacturers of high- 
grade Electronic, Electrical and Electro-mechani- 
cal items Fourteen years experience with most 
desirable accounts. References furnished on re- 


A 7161 Electronics 
330 West 42nd St., New Yo 


Manufacturers Wholesaler’s Dealers 


A service to save you time and money by locating 
your ‘‘hard to find’’ items and selling your ‘‘non- 
movable’’ surplus 

Please write on company wiagest la TELLING us 
your needs—SELL us your surplu 


ELECTRONIC SURPLUS BROKERS 


4 RESEARCH TIME BY CONSULTING 


"ELECTRONIC ENGINEERING 
MASTER INDEX 


Descriptive Literature on Request 
ceaiehes i ay gs ge ig nit co., 











Manufacturers Representative 


Has capacity for two more products in the electro- 
mechanical field. An established sales and engi- 
neering service of unusual quality. 


H. G. WEIGHTMAN 
1820 Vine Street Berkeley 9, Calif 
















pment in a hurry 
usec de “ear 
" itput reve type 
‘per at ng v i 
eres upments = your 
LOW co DELIVERY 


MODULATION Prooucrs yee dea 
202 East 44 St York 17, 








rk 18, N. Y 3232 Broadway, N. Y. C. 6th St., 
ARE YOU STUCK? 
CALIFORNIA equipment which cannot be sold in 


IF there is anything you want 


that other readers can supply— 


OR. . . something you don't want— 


that other readers can use— 


Advertise it in the SEARCHLIGHT SECTION 
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Radar, Communications 


Sonar Technicians 
WANTED 


For Overseas Assignments 


Technical Qualifications: 


1. At least 3 years practical ex- 
perience in installation and 
maintenance. 

2. Navy veterans ETM 1/c or 
higher. 

3. Army veterans TECH/SGT or 
higher. 


Personal Qualifications: 
1. Age, over 22—must pass physi- 
cal examination... 
. Ability to assume responsibility. 
. Must stand thorough character 
investigation. 
. Willing to go overseas for 1 
year. 


> wh 


Base pay, Bonus, Living Allowance, 
Vacation add-up to $7,000.00 per 
year. Permanent connection with 
company possible. 
Apply by writing to 
W-72, P.O. BOX 3552, 












r 


| . ELECTRONIC ENGINEERS 
| Benpix Rapio DIVISION 





Baltimore, Maryland 
manufacturer of 
RADIO AND RADAR EQUIPMENT 


requires: 






PROJECT ENGINEERS 


Five or more years experience in the design and development, 
for production, of major components in radio and radar 
equipment. 

ASSISTANT PROJECT ENGINEERS 


Two or more years experience in the development, for pro- 
duction, of components in radio and radar equipment. Capable 
of designing components under supervision of project engineer. 





Well equipped laboratories in modern radio plant . . . Excel- 
lent opportunity . . . advancement on individual merit. 
Baltimore Has Adequate Housing 


Arrangements will be made to contact personally 
all applicants who submit satisfactory resumes. 
Send resume to Mr. John Siena, Department 69: 


BENDIX RADIO DIVISION 
BENDIX AVIATION CORPORATION 
Baltimore 4, Maryland 

















PHILA. 22. PA. ELECTRONIC ENGINEERS SCIENTISTS AND ENGINEERS 
4 PHYSICISTS Wanted for interesting and professionally challeng 
Men qualified in RADAR, COMMUNICA- “A leading Electronics Company in Los An- iat iti came nightmare 
TIONS or SONAR give complete history. geles, California offers —_ a. anisms, mputers and general 
id electronics ry engineering degrees re 
Interview will be arranged for successful proc ig ond development. Stete possi roa quired. pnsurate with experience and 
applicants tions fully.” ability juiries to Mgr. Eng. Personnel 
P 6606 Electronics BELL pumenere CORPORATION 
68 Post St., San Francisco 4, Calif P. O. Box Buftalo 5, New York 








WANTED 
Mathematicians, 
Engineers, 
Physicists 


Men to train in oi! exploration for operation of 
seismograph instruments, computing seismic data, 
and seismic surveying. Beginning salary $250.00 
to $300.00 per month dependent on background 
Excellent opportunity for advancement determined 
on ingenuity and ability. Nature of work requires 
several changes of address each year: work indoors 
and out: general tocation in oil producing 
locations 

© apply write giving scholastic and employment 
background, age, nationality, marital status, and 
include recent snapshot to 


NATIONAL GEOPHYSICAL CO., INC. 
8800 Lemmon Ave. Dallas 9, Texas 











ELECTRONIC 
ENGINEER 


To work on challenging control proj- 
ects of an electrical, electro-mechanical 
and electronic nature. Good pay with 
excellent future with an _ established 
New England company of top rating for 
young man with necessary background 
who has initiative and imagination. 
Apply 
P-8038, Electronics 
W. 42nd St., New York 18, N. Y. 











INVESTIGATE THIS OPPORTUNITY 


To join the staff of one of the largest research organizations in the country devoted 
exclusively to 


VACUUM TUBE RESEARCH 


Working conditions are ideal in these laboratories which are located in the New 
York Suburb of Orange, New Jersey. Your associates will include men of many 
years experience in vacuum tube research and development. 


This rapidly expanding organization is devoted to both commercial and military 
research. It is a division of one of the oldest vacuum tube manufacturers in 
America. Security and stability for the years to come are assured. You will have 
an opportunity to gain experience with the different kinds of vacuum tubes, 
receiving, power, cathode ray, sub-miniature, micro-wave, radial beam and various 
special types. 


If you can qualify as a 


PHYSICIST © ELECTRICAL ENGINEER © CIRCUIT 
TECHNICIAN © VACUUM TUBE TECHNICIAN 


write at once to 


RESEARCH DIVISION 


NATIONAL UNION RADIO CORPORATION 


350 SCOTLAND RD. ORANGE, NEW JERSEY 
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ALL BRAND NEW MINIMUM ORDER $5.00 
STANDARD BRAND QUANTITY PRICES ON REQUEST 












































Type Price Type Price Type Price | Type Price Type 
1B23 0.98 891 110.00, U -72 
1B24 3.00 902P1 7.95 7 42 
1B26 7.50 | 904 9.95 | VR75 -60 
1B29 49.50 905 11.95 V 72 
1P24 2.95 913 7.95 | VR90 1.06 
1C21 1.49 920 2.95 | VR9L 1.28 
1821 3.49 923 VR 1.06 
2AP1 7.95 925 VR 88 
2C21 19.50 929 VT -80 
2C22 19.50 930 vu -80 | 
2C26A. 4.95 931A WL 88 
134 19.95 | 954 wi 1.06 
Cae 4.95 | 955 WL 1.16 
C43 1.25 956 WL 1.16 
2044 9.95 957 WI 88 
2046 6.95 958A 1.28 
2D21 1.49 1608 1.25 
2E22 4.55 loll 1.06 
E24 69 1613 1.28 
2E25 8.95 1614 1.56 
2E26 4.95 1616 9 
E30 5.95 1619 1.56 
J21A 4.95 1621 -96 
ae... 2.95 1622 80 
531 . 19.95 1624 1.06 
J32.. 4.95 1625 80 
533.. -89 1626 +72 
334 7.95 | 1628 88 
536 4.50 1629 66 
337 24.95 1631 4.95 
538 3.95 1633 66 
549 1.95 1634 80 
JBS1I 24.95 1635 60 
J54B 7.50 1636 1.28 
K25 12.95 1638 1.56 
K28 24.50 1641 88 
K33 14.95 1642 1.28 
API 4.95 1644 1.28 
B22 4.95 1654 1.28 
B23 2.95 1851 -80 
B24 18.95 1852 -72 
B26 7 24.95 | 1853 1.92 
BPI f 7.95 1960 95 80 
C21 5.95 710A 2.95 2050 z 80 
C22 18.95 713 1.65 2051 e 39 
C23 4.95 714AY 6.95 | 5514 95 66 
C24 -69 7I5SA B 9.95 5516 5 66 
C30 1.50 715¢ 24.95 | 5562 ® -80 
CPI 3.00 7I7A 99 «7193 m 1.28 
D2A 1.50 720DY 34.95 8003 5.95 1.28 
DPti 3.95 721A 4.35 8005 4.95 .66 
EPI 3.95 723AB 7.95 R011 2.95 1.28 
E29 4.95 724A B 4.95 R012 4.95 85 
FP7 3.95 | 725A 24.95  RO134 2.95 ‘ 1.06 
J31.. 49.50) 726A 23.50 8O14A 4.95 : FS (66 
4-654 14.50 750TL 49.50 8016 1.49 1.28 | 6F5SGT 66 
4-125A... 27.50 300 2.25 8020 3.95 1.28  6F6 
4-250A 37.50 BRO1A 98 8025 795 1.28 6F6GT 
4Al 1.98 802 2.95 C5B 12.95 114... -80 6F7 
4AP10 6.95 83 8.95 Cos 12.95 1LA4... 1.06 6FRG 
4B24 4.95 804 12.95, CEQ72 1.95 1ILA6... 1.06 6G6G 
4C35 1995 805 5.95 CK1i005 39 ILB4 1.06 6H6 
4527 12.95 807 1.25 CK1006 -69 | 11C5.: 1.96 | 6H6GT 
4326.. 110.00 808 1.89 CK1090 4.95 1LC6.. 1.06 635 
5AP1 4.95 809 2.95 | EFSO.. 79 1LDS5 106 635GT 
ee 5.95 810 7.95 | FLIC 4.95 1LF3 1.06 6 
 . ee 2.95 811 2.45 EL3C 4.95 1LGS5.. 1.96 7 
5BP4 4.95 | 812 2.95 | EL225 1.95) 1LH4 1.06 637GT 
| Sepeees: 3.95 812H 6.90 | F123A 12.95 1DN5 1.06 | 658G 
EET ace neces 13.95 | 813 8.95 | F660 150.00 | INSGT 80 6K5GT 
5D21 29.95 | 814 3.95 | FGI7 3.25 | 1P5SGT 1.06 6K6GT 
5FP7 3.95 815 2.95 FG27A 9.95 | 105GT 1.06 ? .66 
5GP1 9.95 | 816 1.19 FG3 8.95 | IR4... 1.06 | 6K7GT..... 66 
SHP4 9.95 826.. 69 FG67 12.95) IRS... 80 6K8 -. 
5329... 17.50 828. . 6.95 FGSIA 95 184 96 6KR&GT -% 
55P2 11.95 829A 7.95 FG105 19.95 455 -72| 6L5G.. 1.06 
5LP1 11.95 829B/3E29 4.95 FGI72A 32.50 174 80 616 1.42 
6AF6G -88 830 : 2.95 FG235 59.50 1T5GT 1.06 | 616G 1.16 
6C21 24.95 | 8308 5.25 FG238B 166.00 | 104 80 | 6L6GA 1.16 
D4 1.29 832A 4.95 GL146 11.00 405 72 7 .% 
7BP7 4.95 833A 34.50 GL530 49.50! iv 88  6L7G 1.16 
eae 17.95 | 834 . 5.45) GLS559.. : 2A3 1.28 6N6G 1.56 
9AP4 24.95 | 836 1.15 71.697 150.00 | 244G 1.28 | 6N7 % 
9GP7 15.00 | 837 2.50 HF100 2A5 88 6N7GT 96 
Aig —. i 3 +4 ily 17.95 | 246 1.06 6P5GT 6 
° 1 é HY6S 2.49 1.06 7 ; 6 
10SPEC 69 | 843 69 | HY69 2.49 247 88 oo : ° 
12DP7 95 | 845 4.95 HY75 1.25 2F5 88 607GT 72 
tapes coco Hag | Mawscccoc. bae | Bena ss ag RG eS se 
12FP7 5 | 8494 YE1148 48 5 ; 
12GP7 a 35 849H 60 2 KU61 2.35 + . 30 ea } +4 
2 7 5 851 75.0) ML101 15 3A8G oR s7G 
15E 1.50 860 © | RK21 3.95 isl ae ye Ly Ee nee 
1.50 861 49.95 | RK22........ 495) 3n6 36 6SA7 66 
23D4 -49 | 864 69 RK25.... 2.95 | 304 8 6SA7GT .66 
24G 98 | 865 2.98 | RK33.. -98 | 305GT .% 6SR7 88 
ASSPEC.. 322 | 806A RK34.. x32 | 384 80 | 68C7.. °°: 7 
. .95 RK59.. 95) 3V 8 sn7G 49 
100TH 12.95 | 869B 75.00 | RK60... 7 +8 4 cane % 
100TS 3.00 872A 2.95 | RK65... 24.95 5R4GY 1.15 6SPSGT 72 | 
114A -69 | 87 2.49 | RK72 1.95 5T4 1.28 | 6SP7 
114B 1.25 876 9| RK73... 3.95 514G 60 | 6S8G7 
5.95 878 2.49) RX120 10.00 5V4G 0% | 6SH7 
121C 2.65 | 884 1.49 | SD809 4.95 ws 1.06 6S)7 
2058 4.50 885 98 | TZ40... 2.95 | SW4GT -66 | 6SJ7GT 12SR7GT 








(ALL TUBE TYPES IN STOCK NOW—SUBJECT TO PRIOR SALE—PRICES SUBJECT TO CHANGE WITHOUT NOTICE) 


wen ones NIAGARA RADIO SUPPLY CORP, »3+/5-732--< 


All Prices F.O.B. 
UNLESS RATED 160 E. GREENWICH STREET NEW YORK 6, N. Y. N 
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Mone ] BUILD YOUR OWN HIGH QUALITY 
e LABORATORY TEST EQUIPMENT 











HIGH FREQUENCY F. F. 
Probe Fits MOST 
V.T.V.M.'S 


A handy addition to your labora- 
tory. Will measure R.F. voltage to 
over 200 mc, with a minimum of cir- 
cuit loading. An excellent method 
of signal tracing for Television, 

-M., and amateur radio. Contains 
the 1N34 crystal. This highly accu- 


MODEL 400-S 5” OSCILLOSCOPE KIT 


Easy to read assembly instructions and diagrams. 

@ Horizontal Sweep Freq. 15 to 30000 cycles. 

®@ Graph screen for measuring peak to peak voltages. 
@ Internal and External Synchronization. 

®@ Deflection sensitivity .65 volts per inch full gain. 





= Amplifiee freq. response from 50 cycles to 50 KC. YOUR COST 

@ Input impedance 1 meg. and 50 MMF. po pea EE "és $39. 95 
® X axis intensity modulation provided. PLETELY ee re mete $69. 95 
@ Size 842 x 13° x 17” WHT. 38 lbs. y\ |. ee 





rate and dependable crystal makes 

a small compact unit that is easy to 

use. Fits the Model 221 and Model 
13A as well as most other. 


a * KIT $3.75 


COMPLETELY BUILT 
AND TESTED .. $7.50 





DUMONT 164 E SCOPE 


A popular 3 inch scope for the dis- 
criminating user: 

@ Freq. response Horiz. and Vert. 
amplif. from 5 to 100,000 CPS Uni- 
form within 742%. 

Deflection factor, Vertical. .7 
RMS Volts per inch Max. 
Deflection factor, a 55 RMS 
Volts per inch 

Sweep freq. contneses from 15 
to 30,000 cycles. 





MODEL 221K VACUUM TUBE 
VOLTMETER KIT 


Comes complete, nothing else to buy. 
@ DC and AC ranges 0-5, 10, 100, 1000 Volts. 
@ Ohmmeter ranges, ranges .2 to 100 megohms. 
5 ranges R x 1 - R x 100, R x 1000, R x 10,000, 
R x 1 megohm. 
by DB scale from minus 20 to plus 16 DB. 





@ DC input resi 25 g on all 
— YOUR Cost, 
@ AC input impedance over 142 megohms constant on KIT..._..... $23.95 
all ranges. 
@ Large 4'2” linear movement 2% accurate with mini- 
viper Vv : 
mum friction. ABovE UNIT COM $49.95 


@ Size 97/16 x 6” x S” WHT. 10 lbs. 





Primary input 110 Volts 40 to 
0 cy. 


ONLY A FEW 


cue AMAZING $75. 00 





. The NEW 900A 
| VTVMVOMAX 


' Accurate AC-DC and 











VOLT-OHM MILLIMETER KIT 


Easy to assemble—Easy to use. 


@ 3” meter. @ Output 0/10/100500/1000 volts. 
@ DC 0/5$/50/250/500/2500 volts. @ DC mils 0/1/10/100 ma. 
@ AC 0/10/100 500/1000 volts. © DC amps 0/1/10. 


COMPLETE ym NOTH- 
: on 500/10,000 and 0/1 mea. tng ELSE TO BUY Seen $14. 95 
@ Size S'ex8 “kx 3%. VEEE ducciasesseces $17. 95 





RF Voltage measure 
ments of Laboratory caliber: 


@ 5” giant meter providing 45 
ranges fused. 
24 Volt DC Voltages thru 3000 Volts. 


AC, AF, IF, RF Ranges 20 cycs. thru 100 
megacycles. 


DB ranges from plus 10 minus 10, 
30 plus 50, 0—DB equal I1MW in roo 
ohms impedance. 


Current ranges—6 ranges from 1.2 ma. 
to 12 amps. Plus or minus 2° abso- 
lutely stable. 


ite as 
i fubes and ‘oll accanories,” $68.50 


TRANSFORMER DO YOU OWN AN SCR-522? 


We have a complete power supply, in- 




















— GOING MOBILE? 


' - 2 

~— ee Here is a Rig for 80 or 10 
,° ™ ‘| meters. Will deliver 8 watts 
f| @ | output modulated. Fits in 
8 é Glove Compartment or un- 
= Ag der dash. Only 4x5x5!4% in. 
ns Designed for T17 B Mike or 
eatvehun. Less tubes, mike, Xtal and 
power supply. — 3—6AG7 and 
50 0 


MODEL 175-3750 to 4000 KC. 


cost cevecee oe 


SET OF TUBES eee ... $3.84 


24 volts at 10 amps will cluding a separate voltage regulated bias 
deliver 18 Volts DC from supply chassis and schematic—all in kit 
full wave selenium recti- form. This kit will supply all voltage nec- 
fier at 10 amps — good essary os Oe paasae of the set. All parts 
quality 110V $4 95 quarant 
i Bice . COMPLETE AT THE AMAZ- 
sn. se INGLY LOW PRICE OF $14.95 
SELENIUM RECTIFIER IT’S SENSATIONAL 
2 amps—18 to 24 Volts input—1l8 to 12 Hottest Item Out! Make your SCR-522 Re- 
Volts output. Your cost $2 49 ceiver operate on 144 to 148 MC with ONE 
EG. «1... e eee eee eee eeeeeeeeees ¥ DIAL control, in less than 1 hour. 
PARTS AND INSTRUCTION $3.00 
1000-1000 Mfd FILTER Model 200-EA 5-ELEMENT 
| Cond.-upright can at 15 Volts—Per- 2-METER BEAM KIT 
fect filter for low voltage DC Sup- Folded di-pole driven element. All-alumi- 
L plies. e num poetirenes Feed with low imped- 
ach ance coaxial cable 
$1 95 AMATEUR 








ERFLY CONDENSER NET PRICE .......... $8.40 
BUTT 

This cond. has the wr cout, built Lm HI FREQUENCY 
just pl in a tube. (Designe or 
NeeAs) Gperates from 200 to 1000 mes. Can BUZZER 

be used with any high frequency triode. 


This buzzer and a key will get 88 
your code-speed up for that ticket. 











OF a tae sty, by Toderehy Wal benaie’ 9 EW 
Nominal impedance 95 ohms—Perfect for RF: wy howe Poly reorraaf tt ai 
ete ue ts a by moisture—Get all of that RF up to the 
WUUIG coca sccscscuccteses .15 per ft. Ant. i= e on request. f 





zo% cerostt NIAGARA RADIO SUPPLY CORP. ».., —- 
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BRAND NEW 


GUARANTEED 





PIONEER AUTOSYNS 


AY1, 26 volts, 400 cycle. 
Price $4.00 each net. 


AY20, 26 volts, 400 cycle. 
Price $5.50 each net. 


AY30, 26 volts, 400 cycle 
Price $10.00 each net. 
AY31, 26 volts, 400 


cycle. Shaft extends 
from both ends. 


Price $10.00 each net. 

AY38, 26 volts, 400 cycle. Shaft extends 
from both ends. 

Price $10.00 each net. 


PIONEER PRECISION 
AUTOSYNS 


AY101ID, new 
with calibration 
curve. 
PRICE—WRITE OR CALL FOR 
SPECIAL QUANTITY PRICES 


AY131D, new with calibration curve. 


Price $35.00 each net. 


PIONEER TORQUE UNITS 


Type 12602-1-A.  adfer}—= 
Price $30.00 — a 
each net. : 


Type 12606-1-A 


Price $34.00 each net. 


Type 12627-1-A. 


Price $70.00 each net. 


PIONEER TORQUE UNIT 
AMPLIFIER 
Type 12073-1-A 





Price $17.50 each net. 


GYROS 


Schwein Free & Rate Gyro type 45600. 
Consists of two 28 volt D. C. constant 
speed gyros. Size 8” x 4.25” x 4.25”. 


Price $10.00 each net. 


Schwein Free & Rate Gyro, type 46800. 
Same as above except later design. 


Price $11.00 each net. 

Sperry A5 Directional Gyro Part No. 

656029, 115 volts 400 cycle, 3 phase. 

Price $17.50 each net. 

Sperry A5 Vertical Gyro. Part No. 644841, 
115 volts 400 cycle 3 phase 

Price $20.00 each net. 

Sperry AS Amplifier Rack Part No. 

64489 Contains Weston Frequency 


Meter. 350 to 450 cycle and 400 cy- 
cle, 0 to 130 voltmeter. 


Price $8.00 each net. 


Sperry A5 Control Unit Part No. 644836 

Price $7.50 each net. 

Sperry A5 Azimuth Follow-Up Amplifier 
Part No. 656030. With tube. 

Price $5.50 each net. 

Pioneer Type 12800-1-D Gyro Servo Unit. 
115 volts 400 cycle, 3 phase. 

Price $9.00 each net. 


Norden Type M7 Vertical Gyro. 26 volts 
OX. Price $19.00 each net. 


Norden Type M7 Servo Motor. 26 volts 
0. Price $20.00 each net. 
General Electric Type 8672162 Azimuth 
Gyro Assembly Contains Delco Type 


5067125 Constant speed motor and 
Signal assembly. 


Price $12.75 each net. 


WESTON FREQUENCY 
METER 


Model 637, 350-450 cycle, 115 volts 
Price $10.00 each net. 


D.C. MOTORS 
= 


se Delco Constant Speed, 27 volts, 
120 R. P. M. Built-in reduction gears 
and governor. Price $4.25 each net. 
A-7155, Delco Constant Speed Shunt 
Motor, 27 volts, 2.4 amps., 3600 
R. P. M., 1/30 H. P. Built-in governor. 
Price $6.25 each net. 
5BA10J18D, General — 27 volts, 
0.7 amps., 110 R. P. 
Price 32. 90 each net. 
= Delco Shunt Motor 27 volts, 
. P. M.. Reversible, flange, 
peel __ Price $4.50 each net. 
C-28P-1A, John Oster Shunt ‘ey 27 
volts, 0.7 amps., 7000 R. P 1/100 
H. P. Price $3.75 och net. 


D.C. ALNICO FIELD MOTORS 
5071895, Delco, 27 V., 250 R. P. M. 
Price $3.00 each net. 
5069600, Delco, 27 V., 250 R. P. M. 
Price $4.00 each net. 
5069466, Delco, 27 
V., 10,000 R. P.M 
Price $3.00 
sa» each net. 
5069611, Delco, 12 V., 10,000 R. P. M. 
Price $3.50 each net, 
5067043 Delco, 12V., 10,000 R. P. M. 
Price $3.50 each net. 
5067125, Delco, 27 V., 10,000 R. P. M. 
With Governor. 
Price $6.50 each net. 
5. S. FD6-16 Diehl 27 V., 10,000 R. P. M. 
Price $3.75 each net. 
S. S. FD6-18 Dieh! 27 V., 10,000 R. P. M. 
Price $3.75 each net. 


GENERAL ELECTRIC D.C. 
SELSYNS 





8TJ9-PDN Transmitter, 
24 volts. 
Price $3.00 each net. 
8DJI1-PCY Indicator, 24 volts. Dial 
marked —10° to +65°. 
Price $4.00 each net. 
8DJ11-PCY ~—— 24 volts. Dial 
marked 0 to 3 
lies $6.50 each net. 





147-57 41st AVENUE FLUSHING, N. Y. 
Telephone INdependence 3-1919 
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A.C. MOTORS 
5071930, Delco, 115 volts, 60 cycle, 
7000 R. P. M. 
Price $4.50 each net. 


36228, Hayden Timing 
Motor, 115 volts, 60 
cycle, 1 R. P. M. 


Price $3.15 each net. 


Hayden Timing Motor—110 V. 60 cycle 
3.2 Watts, 4 R. P. M., with brake. 


Price $4.00 each net. 


45629R Hayden Timing Motor, 110 volts, 
60 cycle, 2.2 watts, 1/240 RPM 
Price $3.15 each net. 


Eastern Air Devices Type J33 Synchronous 
Motor 115 V., 400 cycle, 3 phase, 
8,000 R. P. M 


Price $8.50 each net. 


SERVO MOTORS 


CK1, Pioneer, 2 phase, 400 cycle. 
Price $10.00 each net. 


CK2, Pioneer, 2 phase, 400 cycle 
Price $4.50 each net. 


FPE-25-11, Diehl, Low-Inertia, 75 to 
115 V., 60 cycle, 2 phase 


Price $16.00 each net. 


FP-25-2, Diehl, Low-Inertia, 20 volts, 60 
volts, 2 phase 
Price $9.00 each net. 


FP-25-3, Diehl, Low-Inertia, 20 volts, 60 
cycle, 2 phase 
Price $9.00 each net. 





MAGNETIC AMPLIFIER 
ASSEMBLY 
Pioneer Magnetic Amplifier Assembly 
Saturable Reactor type output trans- 


former. Designed to supply one phase 
of 400 cycle servo motor. 


Price $8.50 each net. 










@ SEARCHLIGHT SECTION @ 


INVERTERS 


12117-2, Pioneer. Input 24 volts D. C. 
Output 26 volts, 400 cycle. 


Price $15.00 each net. 


12117, Pion- 
eer. Input 
12 volts 
D.C. Out- 
put 26 volts, 
400 cycle. 


Price $17.00 
each net. 





12123-1-A, Pioneer. Input 24 volts D. C 
Output 115 volts, 400 cycle, 3 phase 
Voltage and frequency regulated. 100 
V.A 


Price $75.00 each net. 


WG750, Wincharger, PUI6. Input 24 
volts D. C. Output 115 volts, 400 
cycle, 1 phase, 6.5 amps. Voltage and 
frequency regulated. 


Price $35.00 each net. 


149H, Holtzer Cabot. Input 28 volts at 
44 amps. Output 26 volts at 250 V. A 
400 cycle and 115 volts at 500 V. A 

400 cycle 
Price $39.00 each net. 


149F, Holtzer Cabot. Input 28 volts at 
36 amps. Output 26 volts at 250 V. A 
400 cycle and 115 volts at 500 V. A. 


400 cycle. 
Price $35.00 each net. 


153F, Holtzer Cabot. Input 24 volts D. C. 
Output 115 volts, 400 cycle 3 phase, 
750 V. A. and 26 volts 400 cycle, 1 
phase, 250 V. A., Voltage and frequency 
regulated also built in radio filter. 


Price $125.00 each net. 


5D21NJ3A General Electric, Input 24 
volts D. C. Output 115 volts 400 cycle 
at 485 V. A. 

Price $14.00 each net. 


147-57 41st AVENUE FLUSHING, N. Y. 
Telephone INdependence 3-1919 
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GUARANTEED 





RATE GENERATORS 


PM2, Electric Indicator Company, .0175 
V. per R. P. M. 

Price $7.25 each net. 

F16, Electric Indicator Company, two- 

phase, 22 V. per phase at 1800 R. P. M. 

Price $12.00 each net. 

J36A, Eastern Air Devices, .02 V. per 

R. P.M Price $9.00 each net. 

B-68 Electric Indicator Co., Rotation In- 
dicator, 110 volts, 60 cycle, 1 phase 

Price $14.00 each net. 


SINE-COSINE GENERATORS 
(Resolvers) 
FJE 43-9, Diehl, 115 volts, 400 cycle. 
Price $20.00 each net. 


SYNCHROS 


If Special Repeater, 
115 volts, 400 cy- 
cle. Will operate 
on 60 cycle at re- 
duced voltage. 
Price $15.00 each net. 
2J1M1 Control Transformer 105/63 Volts, 
60 cycle Price $20.00 each net. 
2J1G1_ Control Transformer, 57.5/57.5 
volts, 400 cycle. 
Price $2.00 each net. 
2J1H1 Selsyn Differential Generator, 
57.5/57.5 volts, 400 cycle. 
Price $3.25 each net. 
5G Generator, 115 volts, 60 cycle. 
Price $25.00 each net. 
W. E. KS-5950-L2, Size 5 Generator, 115 
volts, 400 cycle. 
Price $3.50 each net. 
5G Special, Generator 115/90 volts, 400 
cycle. 
Price $15.50 each net. 
25581 Selsyn Differential Generator, 
105-105 volts, 60 cycle 
Price $15.50 ea. net. 
2J1F1 Selsyn Generator, 115 volts, 400 
cycle Price $3.50 ea. net. 





White for complete listings 


WUX Flushing, N. Y. 
















MICROWAVE 
—— 10 CENTIMETER — 





* ‘ ) avy 
CABV “THAN. with 4 in 
slotted section, as shown 





$42.50 
SQ. FLANGE hoke 
adapter, 18 
x 3 in. guic N 
output and sampl probe 
+ Pane 
pe BAND | Retell 


MOUNT, ¢ ated, Lis 

2 type “‘N”’ c nonnects rs 
wa 12.50 

POWER store 26 Kiy 


n in 
MAGNET 











RON 0 WAVEGUIDE 














a z crRr 
HAAS Ne r $150.00 
10 CM END- FIRE ‘ARRAY gga $i 75 - 
i Broce ND mixer Assom 
ab "$3.00 
EY TR cavity WITH. ‘TUBE, mplete with tun 
r $12.50 
10 CM "McNALLY “CAVITY Type ay $3.50 
hg sete pimeiigs MC 445 rt ngle bend 
° $21. 00 
10 CM. osc PICKUP ‘Loop, with ma Homede 
82 00 
10 ‘cM. eae og Hb REFLECTOR c 
N g si 50 
10 ‘CM “Peeopack DiPoLe ntenna t 
use at ° Se 00 
enone. ¥ RIGID oe 1. c. 
RIGHT ANG LE BEN AX itput 
$8.00 
SHORT RIGHT ANGLE ber pressurizing nip 
$3.00 
RIGID COAX to fi $3.50 
STUB- SUPPORTED RIGID. ‘COAX g plated 5 
att $5.00 
RT. ANG Les FOR ABOVE $2.50 
RT. ANGLE BEND I OA $3.50 
FLEXIBLE SECTION L. Male to f ‘ $4.25 
MAGNETRON COUPLING t gid coax with TR 
piekuy t : $7.50 





a” RIGID COAX_—14" 

















”" RIG! io hax BEAD SUPPORTED per ft $1.20 
SHORT RIGHT ANGLE BEN $2.50 
ROTATING Vipeed “ nting $15.00 
RIGID COA ncU-¢ Al $5.00 

' NTIMETER 
K jen F ACK-TO-PARABOLA HORN 
with window $30.00 
MIT REL "EL ver t f $4.00 
TR/ATR SECTION b t r $4.00 
FL Wy SEC TION 1° t toch $5.00 
ADA ER to sq $5.00 
MIT ED ELBOW and S sectior t t $4.50 
MICROWAVE nani pnam pou l 
an APS-ISA_*"X Band pl. RI ea od 
25-A magnetron ar net. t 
vs 4 «& r B24 
HV supp t t 
” 45 KW apx. Inpu ; 
Palen: ae all tut 1 TI B, 8 
two 72 ri pl. pkg, new 
APS-15B. ¢ plete pkg. as above sm 





S" BAND AN /APS. ( 
ator. including r r 











RADIO «eV ARISTORS 
»-1716 we 
RADAR p-167176 .. -..$.95 
SONAR Sets es + ee 
SE (new) 1-171528 ... $.95 
SG (new) 1)-162482 .... $3.00 
dyes > sie 
SO-1. (used) 16256 $130 
$0-13 (used) MICROWAVE TEST EQUIPMENT THERMISTORS 
SQ (used) THERMISTOR BRIDGE 2 Pov - all 
CPN-6 (unused) we ter, ‘int polat m chart, portable carrying ID ad $.95 
APS-3 (used) : vw, mth “ bas arc ss re: 
APS-4 (used & new) ut xer-heacon as: 1.164699 for MTG, in “X 
APS-15 (near comp.) Ton $80. 00 ee i 
QBG-1 (new) oe siso 00 
ee ier h : eit seine 831SP COAX PLUGS | 
TDE (used) : 2 $63.00 | 831AP $.35 
la a 2 ain 3 $.15 
RAK-7 (new ' ; Sy nler 115 MRO leur rove U 5.85 
TBK-19 (new) ~ s With circuit ceili UG 86 L $95 
RC 148 (new) 3 em. Wavemeter: 9200 to 11,000 m teat = oe 7 : a 
RC 145 (new) 3 cm stabilizer avity, transt iss! n type $20 00 UG 146 U $1 00 
. ; — 3 cm Wavemeter Micrometer he a nte i o 46 $1.25 
Send for add’l info. and cuide. J nee appios, Jano IU U 
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MAGNETRONS 
Frq. Range Pk Lange » 

2820-2860 Mme 265 KW 
5-9405 Me 





2780-2820 me 


32 +4 3263 me 





WOOO 9160 me 
9345-9405 me 
3000-3100 me 
2914-3010 me 














24000 me 
2800 me 1000 KW 
Y3AS-9409 Dac KW 
kA 9345-4405 tie 5OKW 
lystrons: ov ae 50; 707K W/Cavity 
A $25 2 K41 $65 00 
MAGNETRON MAGNETS 
Pole Diam Spacing 
< iin 
2500) 15 Sir Lil ie 
1500 : 5 sin 1i/2te 
1161392 in 1 5/16 in 


eMir's. Nuiaber 

TUNABLE PKGD. "CW" MAGNETRONS 
QK 61 2975-3200 me QK 62 3150-3475 me 
QK 60 25 me Qk 59 2675-2900 me 
New, Guaranteed Fach $65.00 




















PLUMBING 


3 CENTIMETER PLUMBING 





sto x 2” GUIDE, UNLESS OTHERWISE 
SPECIFIED 
X" BAND PREAMPLIFIER, I ne 
‘ scillat beacon feeding aveguide 
\TR Duplene section including 


RANDOM LENGTHS of waveguide, 6 
WAVEGUIDE RUN, 13," x 1%" 'g 






wAaveGu 
DUMMY. ‘LOAD. 2/UP 














$10.00 
$6.00 
$4.50 
$4.50 
$14.50 
$17.50 
$12.50 
$15.00 
op. 1/18 
r t. $ .75 
$1.50 
$3.50 
ar flange 
$7.50 
$2.50 
pe “N it 
" $10.00 
ROTARY JOINT with i r pe “N 
; $17.50 
WAVEGUIDE ‘SECTION, 12 long ct pr, 45 
«& eg. bend $4.50 
SLUG. ‘TUNER ATTENUATOR. WE. guide, gold 
1 $6.50 
Li] ATR DUPLEXER + section witt flange $8.00 
to cover, w press nipple $6.50 
WAVEGUIDE “SECTIONS 2%) ft ng er plate 
¢ ze $5.75 
WAVEGUIDE. 2. hend 8 
ROTORY JOINT, ch are 
ROTARY JOINT, choke to choke, with deck mount 
z $17.50 
S.CURVE WAVEGUIDE, s” re er to choke. .$3.50 
DUPLEXER SECTION for 1824 $10.00 
CIRCULAR CHOKE FLANGES bra 55 
SQ. FLANGES, FLAT BRASS ea 55 
APS-10 TR/ATR DUPLEXER ! additiona 
flange $10.00 
CU 105/APS Directiona ple 2 b $15.00 
CU 106/APS Directional couy 2 t $15.00 
FLEX sel bl de $4.00 Ft 
‘X"" BAND tenua $85.00 
SHIELDED KLYSTRON, tube h at 
$90.00 
2 .” FLEXIBLE SECTION $5.0 


e 
SEE YOU AT THE 


IRE SHOW 
BOOTH 311 


PULSE EQUIPMENT 


MODULATOR 
UNIT BC 1203-8 







. Trovides various 
» modulatior 


R535 Ww Ww 2 
3 WARD. Tuse. PULSER: onteet iPutse 
KV 2 12 


amp 





ara: 13 puLse MODULATOR. Tulse 
48 


se. rate 





TPs. > PULSE WobUuLaToR: Tk. p wer 

















1200 KW Dulse 200 PPS 
pulse ine mperian hms. Circuit 
ing e f se Resonance type. Uses 
rectifiers 40) e input 
APS. 10 MODULATOR DECK, Complet 
APS.-10 Low voltage power supr tube $18.50 
Ags NETWORKS 
0-50P2 ' P 
d males enn h or p s 0 oht 
$45.00 
‘ ' 
$6.50 
t 
$6.50 
. $7.50 
ns, 16 
$15.00 
= T 7.5 KV, ’ reise 
200 PPS, 67 ohms imp., 3 sectior $12.50 
DELAY nee 
1)- 168184: .5 microsec. up to 2000 PPS, 1800 t 
+. 00 
.25/.50/.75/. mic 8 KV. if r 
316 30 
D-165997: 1% microsee. 50 
PULSE TRANSFORMERS 
G.B.B.-B745 2. ccccccccccccccces $39.50 
Gk 





$39.50 
Ir 





i ELK 
w.e. 20166173 HI Voit ‘input. transforme 
h 0) k 


to 900 ohr req 







Topi = sects ns par allel connecte 


2 I and 
2:1. Frequency r 





Rate: 635 PPS 





n 

Ohms. Sec. Imp: 450 Ohms. _ Pulse Ww 7 
sec. Pri, Input: 9.5 KV_ PK, ( 23 KV 
PK. Peak Gutput: 800 KW sifll p $64.50 
W.E. =D169271 Hi Volt input pulse nsformer $27.50 
G “a tg Will receive 12KV. 4 micro-second 1 Me 
ooenery delivers I4KV. Peak yx out 
1okW G os a "s4 50 
G.E = 1278 Puise input line to magnetron $36.00 
29280 BR ng Oscillator XFMR Freq 
mits 810 ey w ndings turn at 1 1 
mension 13/18 x «” 19/32 $1.50 











co 


131 “E” Liberty St., New York, N.Y 








ALL MERCHANDISE GUARANTEED. MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.O.B. 
NEW YORK CITY. SEND MONEY ORDER OR CHECK ONLY. SHIPPING CHARGES SENT C.0D 
RATED CONCERNS SEND P. O 


MERCHANDISE SUBJECT TO PRIOR SALE 


LUNICATIONS EQUIPMENT CO. 


Cable “Comsupo” Ph. Digby 9-4124 
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TELEPHONE EQUIPMENT COAX CABLE 
_ 24/Ft 
FT. & R. 101-A APPLIQUE om . ert 
DYNAMOTORS ides necessary balane.ng fect Eas 
sire Tepe hen used : $51/Ft 
. = oo “4 D. a $.50/Ft 
ye r 1 - 50 
Pr Cor e with tect 
Pp yep erage “CERAMICON. "CONDENSERS 
__ Input SB-19/GT CONSOLE $7.50 per 100 
Type Volts Amps Volts: te ; mmf 60 mu 4 
DM 416 14 6.2 170 ides facilities f rr patching and mmf 67 mmf + 21% 
DY-2/ARR-2 28 Bek 060 h ¢ r tele 5 115 mmf +2 
»M 36 28 1.4 . 080 t eceptior f 5 120 mmf + 5% 
DM 53AZ i4 2.8 OSO rang ~ 240 mmf : 
E 73CM 2 19 350 ’ supervising 250 mmf 
DM 21 14 3.3 090 $350.00 é 1000 mm 
DM 21CX 28 1.6 090 * 
DM 25 12 2°3 050 . EE-89A REPEATER *Silver- Mica Button Copecitors 
DM 28R 28 1.25 070 : Saniiedil iii ade eee te (Erie, Contralab) $9.50 per 100 
»M 33A 28 7 254 ) 5 . 85 mmf 
DM 42 14 46 110 SCR 506 6.501N ogg hn ag ary 7 pe sa. 
. 00 New, with spare t 0 mm 
PE 86 1.25 060 RC 36 3.95 man oo CARBON PILE VOLTAGE REGU- 
PE 101C 126 135 SCR 515 5 25N LATORS 
63 020 
BD AR 93 3.25 150 4.95N BC 686 LINE stanpplpricgy pe ‘A’ ¢ be 05 to .125 amp, 80 v 
23350 1.75 075 APN-1 3 50N magneto Leland Ele . $3.00 
35X045B 1.2 060 3. 50N mt local 1 Ov. « 0 amps. Output: 19 
ZA .O515 4/2 050 4 95N operatio L9000- 2 Leland Electri $3.00 
ZA 0516 8/4 3/.110 5. 50N “Ph ne Xmt I lt amy for K-14B Gunsigt 
a B-19 pack o4 110 Mark I! 9 YSN of receiver Webste $3.00 
050 r g facility. Rear 
D-104 12 100 14 95N | r tube “‘B"’ plus supply for 
440 200 ill operation Mea he 
DA-3A* 2s 10 300 °60) «SCR 522 3 95 New, less tubes, in wooden chest ‘ _~ directly 
150 O10 $18.50 mea: ed 0 Volt 
14.5 er pair for 2-way pt-to-pt opera Origina simple cor 
#5053 4 250 060 APN-1 3 GSN on $35.00 ersion ey. new, ar 
DA-7A 1100 400 PA-2J 25. 0ON plete bh 1 vst al t antenna 
CW 21AAX 12 6 400 135 17.50N F.T. & R. 102-8 ete $29.95 
U 6 ) 20 
= Se eee REPEATER EE-99 
BD 77KM 4 10 1000 350 BC 191 20 0ON lay be used as ‘Terminal or Inter 
PE 94 300 R is00x 20 cy INVERTERS 
PE 28 10 301 260 SK 15.00 yraph ‘Appl able 
as O10 S22 n simplex operations. Monitor ng PE 28 ve. rooms at — 
N -New LN—Like'New. * Less Filter Box & Relays ip 5 
Replacement dynamotors for |’! ter box $12.00 . New “gg by 
eler 
nttANO GENERATORS ae holders per strip. res New (as shown 
G ‘ 60 hand ks , 512.50 AMPCAPS HO 
oe a v. meu 4 eas’ ME Ga Ok a SWITCHBOARDS, GREEN, RED PE 218-H 
: ; : "Siz 50 WHIT --$.06 ea 16%? x 6" $49.95 
Large quantities walle PE 218H, $25.00 
PE 206: 1 amps. Output: § 
GREAT TUBE VALUES POWER EQUIPMENT = gloat Ba * §12'80 
$.35 $15.00 > ” GE 5D21NJ3A: Input: 28 vde amp Output 
rr Se oe at DOWN TRANSFORMER Pri. 440/22 yott a Sai ce, ae ioe Sgr ive 
= eo Size 12” x 12° x 7” $40.00 liam. New “ $49.95 
140 35 PLATE TRANSFORMER: y. See 
: 75 21 ig gy Bie gag li ed. Sis AUTOMATIC CODE EQUIPMENT 
-70 85 . - TAPE PULLERS n 
) 59 a5 a 9. | $12.50 « 
49 5.00 igs ‘ TAPE BRIDGES Met TN; S15, complete. $3.50 
72 2 VOLTAGE "REG. qT Ame TAPE LOOP: TG-$ and TG $1.00 
He 195 TEC RC 60 cy. out BLANK CODE TAPE: $” rolls. %" wide. Ie $.15 
}- ' 1 utr BREAKER. 115 A, 600 
nap cia UX. 6801 (Raythe ( 60 y MINE DETECTOR 
y+ sas'e0 v. 234 ma Dim: 22°x24"x10% Model AN PRS 1 
90.00 758 PLATE XFMR: Pri: 198 ¥, 60 cy, 1 ph, 167 and Non Metal ibject n 
45.00 409.00 Sec: 3650 v, 30 KV te wate k r al f e ; 
3.95 75.00 Fi XEMR: Kenyon: Pri: 210/215 /220/22 2 2 v ses mu a nes fo val a 
4.00 75.00 Sex amy ’ me egg Eth how pg “$12.78 
90.00 75.00 amp ct 2S-10768 $37 ‘50 wane Oh venga a all a gh 
x9 60.00 FIL TRANS: «S87 67: v, 60 ey. See: 2 
= pap v ach 15 KV Test * $15.00 ARC—3 AUDIO TRANSFORMERS 
fe pre 400 CYCLE TRANSFORMERS ‘ r nnd 
25.00 932 65 7273: Pri: 115 00 cy. See: 6.2v, 2.5 amp: ¢ T-206, 25532 
mp ; rice, each $.95 
50.00 Het 4 ade A MOD XMFR PP 807's to PR. 807 $1.65 
50.00 125 SESH ona DRIVER XMFR: 6U¢ to PP «$1.45 
3 = : 25 For APS { eget ol rr U T Amertran S 20 Ne 
Lt 4 Herd cher tb. continuance, Flat to 17,000 $2.75 
25.00 4.75 Ar 
5 3 . : 
033 Het oe A Complete Line of Subsig and 
1.10 avity ; ‘ee . . 
9.95 Cavity only 5.00 150 v. pie AN/APSN Raytheon XFMRS in Stock. Send for List 
2.50 y, 400 cy, Sec: Tapped a oper Lag 
oe 12.5 9 709'v, .0477 amp; 67 OIL CONDENSERS 
59 M-747. 400 cy. Sec: 6.3 ¥. 2 \ Rd be 4 = 7 
‘ > 2 
— t $3 oo 
MASTER OSCIL- 71380 a $ 1.79 
nt apa 
~D LATOR UNITS 315 : $ 4.95 
. 2 G2 5 50 
M.0 uate designed F “i 
pen-2-1 ? TBK. Flexi pec Desk We 
*— 
52-7096: 2.5 ¥, fg. 10 
amp, 3 amp; 6 ” Thick 
“a amp $3.95 ” Deer 
S 9607: Pr ge rhis 
‘ a. 17 $5.95 v ackle Finish 
: D- 166333 ¥, 0.9 amy ‘ $9.90 ea 
i 2.79 t HS.30 HEADSETS $4.00/M 
/ GE 400-2406 HADIOSONDE TRANSMITTERS, 4s AMT. 
4% in’ W x y $4.85 Se ees 3.78 ta. 
Sine (au tale $180.u D-163254: 1 12 p TRANSFORMERS or Collins ART13 Transmitter 
{ 2 amp; ¢ $5.85 aE 27472063, GE #747206 
; KS-9685: Ae 5 ¥ 2406 6.4 vet, 7 HEADSETS 
Poyrnpage ee PLATE XFMR: n D: 6.4, 2 _— . on $4.35 bs rsa ery — Headset Combination. A high qual 
©- 163707: 0.4 mfd @ 1500 vde, plus 85. de d $12.50 rs Si CRUG ee re $355 
‘ $4.50 = 12033, Plate ‘Xfmr, Pri: 115 v, $00 cv, Se t HEADSET, WE #7!6A, with dual plug patch cord 
vac leg C.$2.00 2 m $7.95 $9.95 
: $2.50 
vd teg C $2.50 ’ 7, ’ 16) 4 , jay . 
: Vvde, 0 deg 3.00 » 
B- 168344 rd. des €.$3.00 COMMUNICATIONS EQUIPMENT CO. 
( $3.00 
© 166602: 16 mfd @ 400 vde, temp comp 50 't owes 
nn cae aracos sia. 131-"E” LIBERTY ST., NEW YORK, N. Y. DIGBY 9-4124 
7 mfd « v de, temp « t lu 
65 deg C ie awe vataane . $12.50 
ELECTRONICS — March, 1949 

































































@ SEARCHLIGHT SECTION @ 


Whether you require large quantities of relays for 


production runs or single units for laboratory or 
amateur work, Wells can make immediate delivery 
FOR EVERY PURPOSE 
Over a Million in Stock! 











and save you a substantial part of the cost. 


Our capable engineering staff is prepared to offer 
assistance in the selection of correct types to suit 
your exact requirements. 





Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 








The following list represents only a tiny portion of 
our relay stock. Write or wire us for information on 









































, STANDARD DC TELEPHONE RELAYS ‘ types not shown. a= = 
tock et 
No Manufacturer Each 
R-101 Auto. Ele 135 : 
nies ' ae, Cam CUTLER HAMMER 
R103 24V DUAL 1000 3PST «NC Auto Ele 135 | 
R105 24V 600 120 | HEAVY DUTY CONTACTORS 
R106 24V 1300 125 | 
R152 12V 5 1 | 
R 153 12 200 : o SENSITIVE Stock Operating Coit Net 
R155 12V 100 115 DC RELAYS {No , Voltage Resistance Contacts Manufacturer Each, 
R158 6V 50 1 a 2 Vo 100 ares we oe “rei = 
Ae 4 + R180 12V De Spst NO) SOA. 604H308 325 
1 ? < < ! 
lel HY 10 R18) 24V DC 65 SPST(NO) 100A 6041488 385 
R-121 .30V 500 165 Net |H-232 24V 55 SPST\NO) SOA MetaiCased 325 
R123 150¥ 6300 175 Manufacturer Each 4-233 6V 15 SPST NO) SOA MetalCased 3 15 
R-602 150V 6500 175 Kurman 220C $195 4.235 24V 70 SPST (NO) 100A Type B6 385 
R515 24V 125 SPOT Allied Cont 120 
R-5) 12v 25 12 PST (NO Ained Cont. 115) DIRECT CURRENT AIRCRAFT CONTACTORS 
R519 250¥ 14 195 NO M 85 le, perating 
R520 250V 14 21 DPOT OPST NO) GM 995 | rect Operati ee —_ at 
20 250 N Voltage Resistance Conta Each 
R521 32V 1000 1 20 NC GM 150 'pis2 28v 80 PST NO) 2 185 
R-l6b 24 DUAL 206 i M 60 Spat NO 5 
R-168 24V DUAL 200 »( 1 . 
4-240 250350V 40 DPST iN 2 SPOT-DPST NC SPST NC 95 
H-24) 48 65 SPDT SPST (NO) Clare 1.25 100 SPST NO 4 
TYPE 18 Spt TELEPHONE RELAYS 132 SPST NO 3 24350 
Net TYPE BO DC RELAYS 100 sPst m 295 
Resista Manulacturer Each |< on Co 20 p 0 295 
a ‘ Aste tlec. S150 | me ‘Getane” @bautence Contacts 45 SPST NO 165 
3 Auto Ele 150 R169 24 25 SPST NO thea Cont $1 95 
< aaa 175 e171 2av 30 DPOT ‘ 2 ANTENNA CHANGEOVER RELAYS 
Auto £ 130 R 5 DPOT SPST NC ed tune Coil Net 
4 F Auto Ele l R173 2.6V 4 SPST (NO ed Cor 125 Résistance Contacts Manutacturer Each 
150 P NC} RBM R529 24 48V 10% OPOT f 25 1 { 4 2PDT 10 AMP Allied NBS) $1.35 
180 DPST NO Auto Ele | R231 1 100 DPOT 6 AMP 5 £ 195 
256 2 pc ~ SPOT DPST (NC 
—————————— « r 4 1 
} b | TYPE BJ QC RELAYS aon ; au juatdian 14s 
s st perating Coal Net e503 12 c DT-SI C yi 195 
yas No Voltage. Resistance Contacts Manutacturer Each {903 125206 100 ens eee ee 
C2 — R204 12V 65 DPST NO Allied Cont $115 
[= R205 2 DPDT Allied Cont. “125 COMBINATION PUSH BUTTON AND 
—_—— R? SPST (NO Alhed Cont 1 4 7 
: 4 2) 230 oPoT Allied Cont 125 Stock perating Col et 
SEALED DC TELEPHONE RELAYS N Voltage Resistance Contacts Manufacturer Each 
Operating Coil Net H-244 12 24V0C Dual SPOT R2791 R106C8 $) 65 
Se eens Semacts Ratictaret. Fact HEAVY DUTY KEYING RELAYS 
20¥ 2000 DPOT tare Stockh Opera Coil ? 
3 70V 2800 SPOT GE age Resistance Manutatuer fxn Stock : . rear eee ree ean 
é. } 64) ‘ v e e fn 7 fu tu n 
Vv TYPE TELEPHONE RELAYS A 2 ns iS AC SPST (NO) of R W Cramer 
Stock Operating He fi NC) 10 AMPS 1-120 Se $* 95 
No Voltage inistataa e Contact Manufacturer Fact ( 
pe “of 1¢ SPs we $ DC MECHANICAL ACTION RELAYS 
; 24-48V 3s we A Operat Nel 
R513 12-24 30 wt 2 cri - . 
R514 46V f we A é Voltage aia ue 
R526 6V 5 ae t 3 6 12V 5 
AC-STANDARD veunpnenn RELAYS s 2 TYPE C.M.S. RELAY 
oiach Operating : { 5 Operating Co Net 
21 Hepa Resistan ‘: NONE " Bg ae Voltage Re tance Ce nta ts Man tacturer Eo * 
7 4v OC 8 24v OC 0 MICRO SW Clare $2745 
Auto € e 5 23 SPST NO 
pede yo + DC CURRENT REGULATOR 
DC-TYPE 76 ROTARY RELAYS Stock Operating Col Net 
Stock ¢ ating 1 Net NO Voltage Resistance Contacts Manufacturer Each 
N see Resistance Contacts Manutacturer Each 8509 612V0C 40 SPST NC GE $0 8 
R197? 9 16 Pot Price Bros $1 65 
DIRECT CURRENT R198 9 16V 125 ¢ LATCH AND RESET RELAY 
MIDGET RELAYS Price Bros. 165 | stock Coil Net 
Price Bros ie No Resistance Contacts Manutacturer Each 
Price Bros, = 165) R500 0 DPOT10AMP — St. Dunn 
Stockh Operating Coit ‘ Cx 31908 $285 
N Voltage Resistance Contacts Manufacturer Price Bros 16 
i 24V 300 POT Clare aGres. 165 DC-ROTARY STEP RELAY 
24V 0 NONE Clar 
Rr 24V 250 4apoT cheap Stock Operating Col sian : Pe 
R 24V 300 SPST (NC Clare No. Voltage Resistance ntacts Manufacturer Each 
R 24V 300 SPOT Clare R621 6 12V 30 . ee 6% 
rR 24v 300 4PST (NO Clare 23 POSITION we $10 9 
R 24V 200 4PDT Clare | 
. 24v 280 spoT RBM DIRECT CURRENT OC-RACHET RELAY 
1 24v 280 3PST (NO M lStock 0. 7 " vel 
R 24V 400 DPOT Allied Cont hea She Vollege” easnanace Contac utacturer Bac 
4 zev 280 SPST (NO R230 $-8V 2 SPOT DPST (NO centea $115 
R 24V 250 SPST (NO A Cont Net 
R 24V 300 OPST (NO Allied Cont e Contacts Manufacturer Each | 
R 126 DPST INO) INC) Clare OPOT 10 AMP Advance Elec 
R 9 14V 5 SPL Guards Type 2000 A $115 
R18 12V 100 DPDT SPST (NC) Price Bros OPOTIOAMP Guardian 120. | «Special Sample Engineering Offer 
R 6-8V “5 SPST IN far 3PDT 10 AMP Allied Cont . 
R 30 SPST ON £2 Elec o7or i is Type NBS 135 Any ten relays listed (one of each type) 
R52 SPST (N RBM ) Leach 5 : -621 
> 90125V 6500 nbar — PST (NO Tepe 1027 (1.05 with the exception of Stock Nos. R-62 
R222 12V 10¢ DPST\N P&B DPsT NO) 10 AMP Leach and R-246—only $10.00. 
” 432V 300 ( T RB Type 1OS4SNWI 25 
” 24.32V 300 4Ppol RBM GECo 115 




















teach 115 ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR 
pe 1253DEW1 2 LOCAL PARTS JOBBER 


oe 7 9 12 0 ) AMP 
R242 24V 170 DT 2 A 
EFLLe Pa eee aad sis Uencn wat 18 Manufacturers: Write For Quantity Prices. 
Distributors: Write For The New Wells Jobber Manvol. 
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TREMENDOUS VALUES IN GUARANTEED 
COAXIAL CABLE + ANTENNA WIRE 


MICROPHONE AND HIGH VOLTAGE CABLE 


































COAX CABLE 


RG-7/U 97.5 ohms impedance; outside diameter .370'; black vinyl jacket; polyethylene insulation. On original manufacturer's 
reels of 2040 feet : mn $37.50/M 
100 ft. coils ; . , ia 04 / ft. 

RG-29/U 53.5 ohms impedance; outside diameter .184'; black vinyl jacket. Packaged on 4000 ft. reels 27.50/M 
1000 ft. reels ‘ . 32.00 /M 
100 ft. coils = i “ 035 / ft 

RG-29/U-W Same characteristics as RG-29/U except cotton braided covering. Per 1000 feet 25.00/M 
100 ft. coils inintiinlibath ; 03 | ft 
RG-29/U is ideal for television to eliminate lead-in pick up of local interference. RG-29/U is similar to RG-58/U 

RG-57/U 2 conductor Coax. 95 ohms; Kilowatt Rating. Any length neko 18 / ft 

RG-8/U Limited quantity 40.00 'M 


LOW LOSS BEADED COAX CABLE, 72 ohms impedance. 


Type 72-12 —for ultra high frequency, with black vinyl covering supplied in any length desired 11 ft 
Type 72-12-W — Same as above except varnish cambric covering supplied on 60 ft. coils, only 07 / ft 


OTHER WIRE AVAILABLE FROM WELLS 


PWD-20-2 Plastic coated assault wire two-conductor twisted Type W-130. Available on 1000 to 2500 ft. steel reels, individually 

boxed : 7.00/M 
PWD-20-3 3000 ft. payout reels (packed two reels per box) 6.50/M 
PWD-20-10 10,000 ff. steel reels 


6.25'M 
AWT-18-1 Army Field Wire, Type W-110B. Two conductor, stranded, rubber covered, weather proof. 1000 ft. reels 10.00 /M 
AWT-18-10 Army Field Wire, Type W-110B. Two conductor, stranded, rubber covered, weather proof. '2 mile steel reels 9.50 M 
AWT-18-20 Army Field Wire, Type W-110B. Two conductor, stranded, rubber covered, weather proof. 1 mile steel reels 9.00 M 
ND 
KW-3 Flexible Phosphor Bronze No. 18 bare aerial wire 300 ft. spool 1.00 Sp 
KW-10 Flexible Phosphor Bronze No. 18 bare aerial wire 1000 ft. coil 3.00 M 
AJ-18 Aerial Wire, No. 18, Copperweld, solid —on 3000 ft. reels, only 4.00 'M 
a SWB-20 Single conductor No. 20, shielded, over-all braid, 1000 ft. reels . 15.00/M 
4 SC-20-1 Single conductor, ANJC-48, No. 20, stranded, glass braid, lacquered 1000 volt insulation, 2000 ft. reels 10.00 M 
j $C-20-3 Single conductor No. 20 glass braid, lacquered, 3000 volt insulation for Transmitters, 1000 ft. coils 12.00 M 
MW-1 Shielded, single conductor microphone cable, rubber covered, extra flexible, inter-conductor stranded silver wire, 500 
ft. coils 12.50 ‘coil 


MANUFACTURERS: WRITE FOR QUANTITY PRICES. 
JOBBERS: REGULAR DISTRIBUTOR’S ARRANGEMENT APPLIES * ORDER FROM THIS AD 





WE CARRY A COMPLETE STOCK OF COAX CONNECTORS . . . WRITE FOR LISTING NO. 100M. 
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RELIANCE SPECIALS 





PRECISION RESISTORS 


WIRE WOUND 1% Tol. or Better 


Any Order For 








100 pieces 10% Off 
1000 pieces 20%, Off 
Va WATT—25c 
6.689 ( 33702 ( 414.3 
10.48 705 

10.84 2,193 
11.25 10,000 
11.74 59.148 
15,0000 
15,750 
17.000 
20,000 
25,000 
30,000 
00,000 
150,000 
1.019 0,000 
2.58 000 
3.39 
5.05 
100.0000 25,0009 
120,000 100.000 
1 700,000 





1 Megohm, 1 Watt, 1%—65c 5%—40c 








115V RELAYS 60 cyc. 
Mfg. No Contacts Price 
SD 9IXDX103) 4PDT. 6A $3.50 
Sb PD 43 SPST, NO 2.75 
Leact : DPST, NA 1.90 
Leach DPD 2.45 
Leach 4PST. NO 3.50 
Advance DPST, NO vA 2.10 
Advance DPDT, 104 2.95 
Paragon CPX-24166 60 sec. delay, 10 A 4.50 











FILAMENT 
TRANSFORMERS 
WESTINGHOUSE +6D4298 
Tested at 34,000 volts 
Pri: 115 V. A. C., 60 Cyc 
Sec: 5V @ 6.5 Amp 























CAPACITORS 


OIL FILLEC 

MFD V.D« Price | MFD _V D.¢ Price 

1 25,000 $19.95 2 750 ‘ 
O12 25,000 6.20 | (2.200 VDC $.39 
03 16,000 5.75 1 2.000 95 
375@ 16,000 and 4 1,100 30 
75@ 8,000(dual) 14.95 |) 4 1,000 1.00 
1 7.54 1.95| 3 1,000 sO 
2.45 2 1,000 65 
1.85/| 1 800 40 
1.65 | 10 600 1.35 
1.75 4 600 69 
1.65 2 600 39 
8.50 1 600 .29 
1.35 Ss 500 .90 
5.50 1 500 19 
1.75 | .5 500) 24 








POSTAGE STAMP MICAS 


S2mmrf SOmmf 200mmf 560mm 
10 56 22 





600 

60 650 0026 

70 680 003 

90 800 39 

100 O0OImfd .0051 

140 oo12 007 

150 0013 008 

180 00135 Ol 

Price Schedule 

S2mmfto Wlmtd 5¢ 003mfd to .0O8mfd 124 
OO1L2mfd to .OO2mtd 7¢ Olmtd 1s 





SILVER MICAS 


1ommf 125mmf 400mmf 665mm OO24mfid 

















ONLY $8.50 
CHOKE 
100 MA. 12 Henry 90 O} 6 V.D.¢ Test 
Herm. Sea 1.414” x %” x 41g b. .$3.85 
20) MA. 10 Henry, 115 Ohms, 3%’ x 4to 
6% Ib... $1.95 
3 AG FUSES 3 AG 
1/8 Amp $4.00 per ¢ 2 Amp $2 50 per ¢ 
1/4 $.00 3 2.90 
ies 2 50 3.00 
11/2 2.50 ) 3.00 
115 V TRANSFORMERS 60 eye. 
1 Volt »A ist a 75, 10 for $45.00 
\ ' \ r. each of 
V f A. CT »>v nsula 
\ 4 A ea t ndir 
STEEL JUNCTION non 
Ww eht, 14 ga x 
is nge i. At 








SHIELDED WIRE—+18 
SINGLE CONDUCTOR 
50 ft.—$1.00 1000 ft.—Only $12.50 


MINIMUM ORDER &3 





22 70) 
39 750 
MM) 800 
62 820 
66 ooimftd 
68 oo12 
100 O13 
110 OO15 
120 oo 
Price Se hedu 
10mméf to OOLmid OO3mMid to OOB8MId 50¢ 
OO12mfd to GO27Mtd 20¢ Olmfd se 
— SWITCHES 
iu he, ee! D.P.).T. A folded Body, Bat 
Only 60¢@ ea 


$50 per hundre:d 


Mi & H S.P.D.T.; 125 v., Molded, Ball Har 
30: 





¢ ea 














a D.P.S. T.; v., Mc 3at Har 

I é sae 40¢ ea 
.E. DPD. , 125 v., Molded Rall Han 1! 
45¢ ea 

Hi & H Power switch. D.P.D.T., 10A., 125 v 
Rall Hand $1.80 ea 
C-H_ D.P.D.T.; Center Off, 20A., 125 Vv Bat 
Handle $1.75 ea 





TIME DELAY RELAY 








SV. 
Raytheon = CPX 24166, KS 10193-60 See. 
Made y Paragon. Used to delay time of apy 
ge hig yitage tube Adjustat 
seconds. 3.¢ ~M. clut h mot 
Holds ON as long & pps 
i recycle time - ONLY * $6.50 
( lat ans, GE 31286 The 
Glyptal Cement < 1 gallon cans $2.50 
(5 gallon cans — 
HAKDWARKE ASSORTMENT most yrass 
s vs, 1 8, Washers, solder lugs. 3 ‘Ibs. $1.00 


All Orders f.0.b 








Arch ‘St. Cor. aden Philadelphia 3, Pa. 








2 SR ROK ee 


Si SRS 


PHILA.,, Pa. 





PULSE TRANSFORMERS 

X 124 T2, UTAH, marked 9262 or 9280, small 
gr c 1%” high x 1%" x % with two 
studs. Ratio 1:1:1, hypersil core 








, 111, Chicago Transformer equivalent 
, $1.50 





=, core Me” x 1%” x 3 16” 


2 wi ndings 
n ‘and 0.08 ohm DC) . $1.25 





. oe $1.25 

310. "Western Electric, cased 1% dia. x 

1 high, impedance ratio 120 to 2350 ohms, 

olybdenum Permalloy tape core. Frequency 
0 to 4 Mc $2. 





response : 

D166638, W . rr * = i4%" & 3", 2 
emitorridal 150 turns ea. ¢ 

3, used in portable oscilloscope. .$1.25 

- cased 15/16” dia. x 1%” high, DC 

ohm sine wave response 140 cy 


L 





milar to above but 


300 KVA GE 7557296 50 ohm pulse 
ection; 3,850 V. in 17,300 V. out 
ro second) 


1 
800 KN sas Ke731, 28,000 Volt pk. output, Bifilar 

















one microsecond $19.50 
MULTIMETER 
Superior 770: 6 AC. 6 DC, 4 current, 2 resistance 
inges, Guaranteed for 1 year $13.90 
JONES BARRIER STRIPS 

Type Price Type Price 

2-140Y $.05 ea 20-141 $.65 ea 
3-140 3/4W 12 2-142 .10 
4-140 10 3-142Y MSX .23 
5-140Y 19 4-142 1s 
2-141 09 5-142 21 
2-141Y il 6-142 -25 
3-141 i 7-142 29 
5-141Y 25 S-142 38 
S-l4l 27 9-142Y -52 
S-1413 4W 38 142 .37 
S-I41IMSNX 38 10-142 3/4W 58 
141 2 1t}-142 40 
1-141 3° 4W 47 1-142 Y 58 
10-141Y 47 11-1l42Y MSX 76 
11-141 36 12-142 48 
1-141Y $1 12-142Y os 
15-141Y 69 17-142 -67 
17-i41Y 78 17-142Y 97 
20-141Y 93 4-150 46 
Is-240 .35 

Any order for 100 pieces—10% off: for 1,000 pieces—20 % off 

Vernier dials, 2%” 0-100 in 360° black with 

silver marks, thumbloc For BC221 $.85 








ALUMINUM 
1%" long x '2” 0.0 a” 10 


35c 








UNIVERSAL JOINT 





ALLEN SET SCREWS 


1-40x1 8 6-32x1 8 8-32x3, 16 
140x316 S-S2xl/58 S-32x5/ 16 
All size $1.50 per C 





Wrapped—BALL BEARINGS—New 











Mfg. Ip oD Width Price 
Fafnir 33K5E 3/16" 1/2° 5/32° 25¢ 
Fafnir 38K 5/16" 7/8" a 45¢ 
Timken 1/2” 1 3/8° " R5¢ 
ND5202C13M_ 1/2" 1 3/8° dual) 1.25 
ND 88503 43 64° 1 37, 64° 32” 1.00 
MRC 206SF 1 5/32” 2 7/16’ 1.25 
Fafnir 545 2 1/6" 2 5/8” é 1.00 

—— BEARINGS 
BS8 1/2" wide 11/16" 25¢ 
B108 1/2" wide 13/1 we 
GB3AX 1 4” wide 3 16" 11/32” 25¢ 
CERAMIC CONDENSERS 
$7.00 per 100 
3mmt 10mmf 68mmft 115mme¢ 
3.44 5 75 200 
4.7 16 82 1000 
638 18 91 1090 
8 20 100 








— GEARS 


Sample Assortment 
See our ad in the 
OCTOBER, 1948, ELECTRONICS 
— Page 294 — 


Write for our complete catalog 
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@ SEARCHLIGHT —— @ 
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A. BRI8/BB52 ¥~ 36Vmin & 


98¢: 12 


























° for 
ae jata & Tube B. BURGESS 3V/F2BP dated 
SPECIAL s! 
12DP7 GE MagnbeflTeley CR & B85s/2v/27amp WILLARD $-Baty $1.89 
: Data SPECIAL $12.95 $25 &. WILLARD 4V/40AH/TBY S-Baty - 95 
. i $115.00 E. BB206U/2V/1IAH WILLARD S'Bat $1.89 
5FP7-5" CR Tube SPE $i 2 for $27 WILLARD 6V/25AH/7'2"L2'2”"W6"9"H 3.39 r 5.98 
9LP7-9” CR Tube SIPEC ia $ t. 2 tor 4.98 EVEREADY Hevi-Duty Minimax Bas3p - R284 90 
6L6 Metal RCA Kenrad “a. 89¢; 10/$8: 100 $70 a7 45 2v w/octal sckt&handle, 2 5/8x454x6'4” 3xSid 
G.E. GLAS4A sim7C29 IKW HF RF... "”. $7.95 BL as Se Lat 2 for $2.49; 10 for $10.00 
866A Tubes Sockets Xfmr 5.95 = ret pony Acid (R’ Expr “Oniy) ' ot 59¢; 2 oe o6. 
872A Combination Tubes Socket Xfmr 12:95 wiite For Your FREE “TABUGKAM”™ SN Hydrometer Kit & Box $1.98 
TUBES . . . JAN & STANDARD TYPES ra a 
$1.04 | 3D6 1299 $.00 7=w4 $.44 $1.00 
85 3E29 8298 % 38Z5GT 45 we 1.59 
TRANSFORMER 1A4 1.26 3GP1 4.95 37 .78 1.25 AMPLIFIERS 
Vv P 1A5GT 70 aJF12 2 aa +4 39 Bes ‘pi73 1.49 
1A6 1.26 305G 9 44 39 A 2.45 HIGH FIDELI- 
, SUPPLY KITS 1A7GT G. .69 4AP10 6.95 65 41 58 876 % TY — A_ Hi-Fi 
k 1B3GT /8016 4035 19.9 75 50 1.56 878 2.47 circuit with per- 
Y L 1.28 2.7% 94 SOBS 66 89 fect linear re- 
f- 4 if 1B21 471.. 2.95 art SGPI11 ® 50L6 58 885 % sponse, phase inverter & full tube 
USN 1 He id WE 1B23 49 P4 3.95 69 81 1.56 49 complement featuring 2-2A3 PP 
oil led tay! MR Input 8s 10 1B24 4.89 sc PI 2 9 83 1.05 918 CEIC 1.49 output, 6SJ7 and 6SN7. All parts 
ty t 1827 4.89 5CP7 13 70 83 1.95 92 49 ubes, controls, diagram & re 
& 1B62 4.95 5D21 19 71 84 674 -72 923 95 markabl ~ udio Amplif 
1C6 1.26 5FP 1.4 53 114B 1.23 930 00 Chassis described a Less 95 
107G 1.26 SHPI 4 81 7 1.54 931A 3.95 out Xfmr. THIS IS A $14 
1D5GP 1.25 LP7 9.9 9 205B VT2. 1.98 354 33 eo GREAT BUY 
4G 89 «5R4 1.2! 70 2 89 955 40 
eg o4 STS Hat 58 215A 25 956 33 7.5 WATT AMPLIFIER KIT— 
1F7GV 154 5U4G : 69 227 957 3 Simitar above with all major com 
1G4GT G 1.04 5V4G 81 31 98 O5KA 63 meg x except 2-1619 /6L6 — 
1H4G a8 5W4 58 250TH 19.49 991 67 ing 17.5 Watts. 14 WATT AMP. 
1HOG 1.28 5X4 87 250TI 1898 1294 IR4. 1.04 LIFIER KIiT—Similar above ex- 
1G % 5Y3G 1.23 304TH 5.95 1603 75 cept 2-6V6GT delvrng 14 Watts. 
$ 9 1J6G 1.35 523 7 TI 1.98 16009 98 17.5 or 14 Watt Kit $1 2. 95 
ean sckt na 1L4 .70 524 2 307 RK7 $4. 25 1613 OFOX 69 Scar a ane ot 
mr Only; Fl, LoeH. Volts $16.95 ILA4 1.04 6-11 Ballast 69 327 4.90 1614 OL6X 1.50 RCA uo AMPLIFIER 
Seale TV & CRT PWR KIT-2 ILB4 1.04 6A3 7B5 70 7 7 ‘G 1276 $98 616 1.39 CHASSIS for AMPLIFIER Kits 
x , 1LCe 1.05 6A4 53 7C4 12034 49 40 «1619 39 above. Heavy duty porcelainized 
& 1LE3 1.04 6AB7 1853 89 7E5 1.00 303a 5.95 1625 Bod chassis ars rustproofed 7' 4x 
ILH4 1.05 6AC7 69 7E6 70 44608 1.98 1626 -45 124 4x2"4” Amphenol sockets 
1LN5 69 6AF6 ko 7E7 85 559 73 1629 58 incl 6 octal %; inputs. output for 
IN5GT 69 6AGS5S 99 7G7 1.04 575A 975..14.25 lo4i RKOO 75 owr transt & choke. Chassis 
IPSGT 69 6AG7 105 717 $e 701A 3.95 1851 235 marked for 2 Mic. Vol " 
POWER “PACKS—Basic Rite? 1P24 2.95 OAJIS 98 7N7 69 702A 702B 3.49 2 ~ 69 Fuse, Tubes (7). Complete with 
Complete CRT & Scope, Pwr Sup- — ‘ aa pe 3 om cL 1 br a 7 pe) ~ 3-FP triple section Electrolytics. 
Kit Ame 60cye Input. 174 69 6AS6 9% 9 3 Ballast 59 705A 802) 2.25 S8O13A 3.95 BASIC ALL ELECTRONIC 
, é é . 
nV. @ “sco iV 6 6B4C 115 9LP 2.69 2K28 10.98 9001 40 este imilar RCA 
SIA s7SVCT 110ma: -Flaments 2A3 1.04 6BS5 154 10 67 7I@A SOLL 2.75 9002 59 Onmyst Jr includes PRECISION 
eer ta 2.5V/3.25A .75A 3A5 86 OBS 1.26 10-4B. 713A 1.63 9003 49 resistors. 4” Sq GE 200 microamp 
cr & irs Std 5 rey 2A6 1.04 6BRG 1.05 Ballast 59 715B 8.90 9004 49 meter oo 3-10-30-100- my 
aad ; hee & sckts 2-10mfd 2A7 1.04 6RE6 10Y 60 717 5k 9006 40 oc: -30-100-300-1000 VDC: 
¢ 1 q ics oil endsrs & 8 Hy 2B7 2 oC4 72 9 6J) 95 1000 10000 1000000/1 meg/10 meg- 
c iVins CHOKE “TAB” SPE- 2C21 1642 &I OCS 72 4.95 CK1005 35 ohms), if megohms. $19 95 
KIT 8.2400 VOLTS Hiv; axtmre $3638 sS 3 Sie) Samar” ane ecten os anaes e 
mr c ; 723 7 8 -«¢ 
ae a 2x866A__rects be sckts a — oa pe + : 33% 24 30 FL27A 18.00 pomeg deasie tamer gM ron 
& 2X2mfd_ 2000VDC ender & 2C43 4044 4.49 450TH. 24 80 2.95 FG27A4 9.90 3BPI CRT plus 5Y3GT ry Ke 
42 2 Hy pg eet — HiVins © CHOKE 2044 1.69 6D4 1.2 80: 7.95 FG104 14.95 tubes 11SV60cysXfmr—1320V 375 
Single Xime. 1200VCT, saint 30 pte He ee iis é as False 49.00% VCT/t0ma, SV/3A, 2.5V 3.358. 
edium Power Kits for Your Rig 3E25 HY65 3.49 OFS 1 115 GL434a... 7.955 All endsrs & choke for Lo & Hi 
HOV /60eye 2521 725. 12.95 6G6G 2.25 GL534 —, at ee ee 
Filaments, 2x6.3V/2A, SVK foyer teas esa. S 290 to2t 293% Sweep circuits. SUG. 
n 5.3V/2A, 2531 16.95 634 0.95 
and 100Ma Isolation 33 50 5 2.20 Kae fatlase 59 
Winding FEDERAL Tel tor 358 In 98 ele 695 M 33 LAMPS, PILOT LIGHTS 
hae} _ Hors Sid ge , — 700A ct 95 or 2. Rn bho) ren} Cizte/teven 
Ss . sekt, 2 6 ; 20% 672 A 1249/1 
eee eae = do Hy Cod 32K8 10.98 | SK6GT - . 199698" 2.95 1.00 
ia 2K2 rs K7 2 . x 
KIT 0-500 VOLTS CT 60Ma & v3 1.9% 6K7G 10.00 06si° 2.50 Seated Beam, a 
thares St ee yonis PLUS taxR- lens ge N 37 AZDA PL** § 4560/600W 3.50 
rect., 2-10mfd slastiytios, & 30 Hy M4 70 6L6 1.12 YR ; Box! 0 NEON BULBS 
Csd mn ins CHOKE ‘TABY 3B7 1291 95 ol 6M 1622 2.25 Win Le 49**Boxid 60 NE2-Qtyi00 4.50 
98 3824 1.29 7 : : * NE16/991 25 
TELEVISION SIGNAL BOOSTER 3 38PI 1.49 ON7 1635 Re a eee S6/Tae* 15 NESI/NE20 :08 
Sonar TELEBOOSTER Ultra-sens Q3BPIA 2.95 6P5¢ 67 WLOI9 .. 20-00% 10 for —_ 4.39 Qty!00-NE20 
rT CHANNEL Booster w 2-6)6°8 3028 4.95 6S £8 | Ast becahanes t0Ow/20v"" 6.00 
In Sharp Tuned Ckts. SELF. §. 9 2 S 
POWERED! Fine Walnut Case ISO8P1.. 4.95 197 only when Ship- 3 313/2yee “1B 2EIUV ea. IBe 
COMPLETE $15.98 $3D22 7.49 11.99 ped R'Exp. 3 00. 









































. i ee 2° =TELEVISION COMPONENTS 
L ‘we A. V'Outot Xtmr sim RCA204- 





B. Utah93i8 H’ BikgOse Xfmr 

C. UTC88662 V'BickgOse Xfmr 
Ld H's .98 
D. Erie HIV Cndsr 500mmf/10KV..........-- 40 
D. Jeffers HiV Cndsr500mmt/2 20K V- 75 
E. Yoke MagnDeflec sim RCA201D1 $4.59 
F. FocusCoil for Magn Kinescp ia 3.95 
G. HIV) Flybak H’ SutXFMAsimACAZI TI 5.49 
lon-Trap Magnet RCA = .98 
300 ohm TWINEX Cable 100 ft $2.25; 1000 ft °c 
eller Speed Tacker for fast TV Twinex ieee 
tacking w 5000 Hvy Dty Staples "13.95 
Staples Hvy Dty 5000 way 7 . = 


DECALS Television Set of 8 

BASIC FOTOFLASH KIT 
—-Complete Pwr Suply Inct 
endsrs, tubes, xfmrs. cire 





diag. all instructions & 
pre Es SH $29 & re- 
ector. For ti 
AC Only $29 95 
Stuo10 Kit—Famed Air 
phy 1503 Set for 1ti5V 
Fag a battery w/2 lamps 
$53.95 
FLASH- CONDENSERS—FILM 
7Mtd/2500V0C/21.9Watt-S $2.75 
5 (109.5 Watt-Sec's) for 12.50 
1Smf/330VAC/2000V0C intermitnt ° $4.50 
25mf/330VAC/2000VDC intermitnt . - 2. 
16mf/660VAC/3000VDC intermitnt - 7.95 
TAB MONEY BACK GUARANTEE THAT'S 
S32 MIN. ORDER FOB NY 
ADD SHIPPING CHARGES AND ” BUY 


DEP 1 PHONE W 
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DYNAMIC MIKE & XMFR SPECIAL! ig 


COBALT BAR MAGNET. 


HI-POWER rememe 
NG 


t hi 
jor parts alone, 98-99 


rts 





A Terrific Bargain! Combination high 
< dynamic mike transformer (U 
Super Elec 3 wdg. 600CT & 4000 ohms END 
tapped 250 & 150 ohms. Fully shielded 
bo — plus excellent fidelity dynamic 
rophone. While they last $1.49 
Wide Hystersis (hi- 








retentivity) charged COBALT bars 
en'axte”. Pair for ic FILTER CHOKES a 
ex tds 420hm es $54.00 
= -29Hy/150ma Swingin ased 
a 22 Mtr. Sattortty Cndsr. — 12HY /300ma. any 40ma 3 for 100 
pA Al Jd : " & ny om fsa» ISHY 400ma or ma/i2KV i . a 
75¢ or ' | “@=) B8HY/150maNe UTGer , od nite 5 
phd ag dgebo yg ey suis: ( Ti SOHY/i25m Csd a 4 a ry “" 3, ae +5 
rants 4 taps 360° S Wav 1 12HY 27 — few 29; isny hme Gee 10 fi 8 
GENE 9 QO 30H y/50 49¢; 5 fi td cated 2 
\\ J7 THAT'S TAB MONEY BACK 
A $3 MIN ORDER FOS 
BUY SHIPPING 
25° DEPOSIT Pu 





AS coax 


Ane, MATER 100 CEM/2VACDG nm. .*5-05 

' sapeawaierey 

saree ne Tota, 100 CFM/28VACD 4.95 

bebe : Xfmr 12 or 28V to 1ISVAC 1.69 

on $ convertible HiFreqs 250 CFM/28VACDC 8.95 

iNet adj INZOUT CSD 250 CFM plus 28/115VAC Ktme 10.95 

Cet eyed Bh 150 CFM/IIOVACDC, Hv 7.95 

ag Aggy bag FOXBORO GRAPHIC TAPE RECO DER "Brand 

v ew— rite for s 39. 

Manual. | Matches = most DUPLEXER USN CTZS50ACW for TELEVISION. 
wld FE gn etched Radar. FM— Write for specs 

Ee AD Ee. ia FILTER FL-5 New! 1020 cye audio w/Switch “ige 


ANTENNA AN- ~~ ore Whip 
Collapses 12” to 9 ft 


pke ea 


9 2 
ANTENNA AT5 ARRI. ‘Ati APNG 30cm, 12 
conn w'prt 


Ea 9 
ANTENNA A ap ig Spring Swiveled =a 
3 Ig $1.2 
—— P08 LU3 i2em 9 w/coax eatin 
98 


ANTENNA AS23/ APw/coax ae - 2.98 
ANTENNA MS49-54, 18 ft Wh . 3.98 



























323/3V** . 10. 100 for $15 


BLOWERS—Cool that Tube! 








2.49 


gask& mtgF lange 
Be; 3 for $2.00 


2 for $1.91 
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SURPLUS BARGAINS — — NOW ! 





WESTON MODEL 271 Microaommeter 


Another of the fa- 


mous Weston fan 
shaped line. Very 
large scale 5.8” long 


These meters were 
m te by Weston to 





er. Accur 





Your Price , 
GE TYPE DO 50 DC PASTE, | 








60 MV FULL SCALE RECTANGULA 

3°, Barrel 2 aa x1% ae EP, MOU Sr 
ING HOL Ss 25%” 2%” 

Special! Scale, car be us ‘Ext. Shunt for 





A BUY! Price. ‘10 for $27.50 
GE TYPE DO 50 DC VOLTMETER 


3 volts full scale, 100 al scal 
same dimensions aed 


A BUY! Price oak for $27.50 
A SCOOP on a ‘SCOPE DUMONT 


Used! Guaranteed 


Model 164-E 














ag n ap- 
Freq. range 
or, amp both 
+3 DB from 
PS Input 
lr m 





Price New $115.00 
Your Cost $77.50 


ARCROVOLTER— FERRIS _Model — 




















.2 to 100,000 Ti 
variable erates l V e 
push but selec 
from 455 K.C. to 22 M.C \ i wit ut 
40( cle & 1 lula r fr ien y may 
be varied +2 yy secre iriver 
Your Price $100. 00 
BC 403E OSCILLOSCOPE 
Ma de. for Sigr r use tr 
SCR- t é "be rte othe 
uses — A Gold Mine for ts - Shipping 
Weight: 400 lbs—Without Cat le Ray Tube 
5BP4 NEW! $57.50 
HIGH VOLTAGE CAPACITORS 
1 MFD:% Boge DC + Sod apa $25.00 
ll MFD 25 KV DC-13°x7"¥ 85 
001 MFD 50 KV 10-5 4 °x7 eek’ insahas Ts 
dia. x high 12.50 
Cap Volts 
Mia D s Seight Width Length Price 
10 1000 1-3 4%3-7 &* $1.85 
1004 2-3/4x1-1 4 85 
10u( 2 z 1-1 16° 50 
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A buy at $4.95 
STRUTHERS- DUNN RELAYS | 








“ P.S AC 
ier mounting. Dimensions 4% <3" Wx 
3%” H 7 a 
A Real Buy At $2.50 





PANEL METERS 


Code—R-Round, S-Square, B-Bakelite, 
M-Metal, F-Flush, SF-Surface, FS-Full Scale 


A.C. VOLTS 
Weston 517 0-10 2” R-M 2.95 
Weston 517 0-15 2” R-B 2.95 
Weston 517 0-150 2” R-B 3.50 
Simpson 125 0-150 2” R-M 2.95 
Weston 476 0-1.5 3” RB 450 
Wha RA35 0-7.5 3” R-B 3.95 
Weston 476 0-8 3” R-B 3.95 
Weston 476 0-10 3” R-M 4.75 
Trpltt 331JdP 0-150 3” R-B 4.50 
GE AO2?2 0-150 3” R-B 5.50 
Brington 39XA 0-150 3” R-B 4.50 
hse A35 0-15/150 3” R-B3 Studs 5.95 
Whse DY-2 0-15 4” R-M Ext. Mult 9.75 
Weston 64 -75 4" R-MSForF 7.50 
Whse RA37 0-300/600 4” S-B 
w/ 2 to 1 Potential Transformers 9.75 
AC AMPS 
Whse NA35 0- FS. 0 120 
"RB “95 
Trpltt 431AC 0- SA FS,0-150/ 
300 Scale 3” S-B 4.95 
Troltt 332JP 0-30 3” R-M 4.95 
Weston 642 0-75 4” R-MSForF 7.50 
Whse RA37 0-75/150 4° S-B 
w /external Current Transformers 
DC MICROAMPS 
Weston 301 0-100 3” R-B 12.50 
Dc — 
McCintk 2001 0-1 27 R 3.95 
Weston 506 0-1 2" R- Spec. Scale 4.50 
Sun 525 0-2 2” R-B 2.50 
Weston 506 9-3 2° R-B 3.95 
Weston 506 0-15 2” R-B 3.50 
GE DW41 0-25 9” R-B Wide FlanSe 3.50 
GF DW41 0-30 27 R-B FY 3.50 
Weston 506 0-50 2” R-M 3.95 
McCintk 2001 0-100 2” R-B 3.50 
Simpson 25 0-1 3” R-B Spec Scale” 4.50 
GE *DO41 0-1 3” RB yo 4.95 
GE ~ DO41 0-1 3” R-B Black Spec Scale 4.50 
Weston 301 0-1 2” R-B Spec Scale 7.50 
Weston 301 0-2 3” R-B 7.50 
Simpson 95 0-5 2” R-B 4.75 
3 DO41 0-10 3” R-B 4.75 
Whse NY35 0-15 3” R-B 4.50 
Simpso 25 0-15 3” R-B 3.95 
3 DOS53 0-20 2” R-B 3.95 
Weston 301 0-25 2” R-M 5.95 
Weston 301 0-30 3” R-M 5.95 
Weston 301 0-100 3” R-B 6.50 
Whse NX35 0-900 3” R-B 4.50 
Weston 301 0-200 2” RB 6.50 
Weston 301 0-300 3” R-B 6.50 
Weston 301 0-500 2” R-B 6.50 
Weston 301 5-0-5 i R-R Sec Scale 5.50 
GE O58 0-9 4” S-B Blk Scale 7.50 
GE DOS8 0-30 Pa S- 7.50 
DC AMPS 
Weston 506 50-0-SOMV 2” S-B Spec Scale 3.95 
F DOSO SOMV 3” S-BSpec Scale 2.95 
Weston 201 0-1 ”"R-M 6.50 
GE DO41 0-15 3° R-B 4.75 
Simpson 25 0-10 3” R-B SF 4.50 
Weston 301 0-10 3” R-B 7.50 
Trolett 421 0-1.5 4" S-B 3.50 


Whse KX24 Concentric 
50-0-SOMV 4” S-B BlkSpecScale 14.95 
Whse KX24 Concentric be, = 


5OMV 4” SB Spec Scale$¥ 14.95 
DC VOLTS 

Sun 378 0-3 2” R-B 2.50 
GE DW40 0-15 2” R-BShort Flange 3.50 
Weston 506 0-20 2” R-B 3.50 
Simpson 125 0-35 2” R-M 2.50 
Weston 506 0-40 2” S-B 3.95 
Weston 506 0-250 2% R-M 5.50 
Weston 301 0-30 3” R-M 5.95 
Weston 301 0-150 3” R-MBIk Scale 3: 95 


All Scales White, All Cases Flush Unless 
otherwise specified 





3PST, =1CXX100, Coil 115V. AC Con 
tacts 115V. AC, 6 Amps, Bakelite Base, Di- 


mensions, 3! 


2” x 212" x 2H” $2.95 





HIGH VOLTAGE TRANSFORMER 
GE Cat No. vores — -enclosed with insu- 


PRI—115/230 v. *50/60 Cycles 
SEC—14000 V., Rating 1.4 Kva 
Dimensions: 16° ‘Hx 12”W x 10D. 
Shipping Weight: 178 Ibs. 
A buy at $45.00 


R. Cc. A. POWER TRANSFORMER 
PRI—440/220 V. 60 CYCLES 
SEC—125/115/105 V. at 8KVA 
Bracket mounted, pri & sec terminal board 
Dimensions: 5%” H x 7%” W x 8” D, Ship- 
ping weight: approx 40 Ibs. 


Your price $12.50 
STEP DOWN TRANSFORMERS SPECIAL 


Made by GE, heavy duty, considerable over- 















design, open frame, ideal for rectifier applica- 
size: 34° x 3%" Te 
I—115 Volts 60 Cycles 

3C—15 V at 12 Amps $3.75 





POWER TRANSFORMER 
PRI—4 10/220 V. 60 Cycles 
SEC—125/115/105 V., RATING 8KVA 
RCA Open construction Bracket mounted, 
pri & sec termi board. Overall dimensions 
5%” H x 73 y x 8” D. Mounting dimen- 


sions: 6%" x 5%”. Price $12.50 


GE Step Down Power Transformer 
GE Type M Cat #61021, Enclosed, Size: 4- 
9/16” H x 4%" Wx 12 
PRI—460 V 60 Cycles: S 
RATING—750 Watts 















EC—115 V 


$9.00 


GE STEPDOWN TRANSFORMER 
Cat No. 61G5, Fully Enclosed, Wall or Bench 
Mounting, Isolation Type 
PRI—230 Volts, SEC—115 Volts 
RATING—250 Watts, 60 Cycles 
Dimensions—8Hx454Wx4'2D, Shipping Weight 
approx. 21 Ibs $6 
GE #K2731 PULSE TRANSFORMER 
Pri. imp. 50 Ohms 
Sec. Imp. 450 Ohms 
1 Micro-second, 635 PPS, Pri 
Input 9.5 KV PK, Sec. Input 28 
KV PK, BWR Out 800 KW, 

Bifiliar 2.75A 


| eer $17.50 
TRANSTATS 


Type RH Input: 115 V 
+10%. Output: 115 V 
Made as a line voltage 
corrector +10% of input 
voltage, or can be con- 
nected to give +20% of 
input. Rating .25 KVA 




















Your price.... . $6.50 
RATING 3KVA, MAX AMPS 26 


same as above, 





ae aces $18. 00 
RATING 1.85" KVA, MAX AMPS 16 


same as above reconnected as 
t ts cer asove tneat 1a6 Vv, 








Amps 
Your price $17.00 
DYNAMOTOR MADE BY G. E. 


NPUT 28 V D.C 
OUTPUT 1000 V 
D.c. CAPACITY 
350 MA 
With voltage reg- 
ulator be 
A ppre dX. dimer 

o” 





* 





+x 
D am Weigt it 0 
Ibs. 


A buy at $5.75 


3PDT #IXCX114, Coil 115V. AC Contacts, 
115 V. AC, 6 Amps, Micalex Base, Dimensions 
3%” x 2%" x 2" H $. 
4 Pole St, Coil 115V. AC, Contacts —s AC, a 
Amps, Fibre Base, Dimensions, 5” i 7 

$4. 35 











ALL PRICES INDICATED ARE FOB OUR WAREHOUSE NYC 


POSTAGE IS INCLUDED OR OTHER 


SHIPMENTS WILL BE MADE VIA RAILWAY EXPRESS UNLESS ee 


INSTRUCTIONS ISSUED, WE WILL REFUND EXCESS POSTAGE IN STAMPS 


POWERTRON Electrical Equipment Co. 


NEW YORK 13, N. Y. 


March, 1949 — ELECTRONICS 


117 LAFAYETTE STREET 
268 





Phone: WOrth 4-8610 





















PORTABLE CHRONOMETRIC 
TACHOMETER 

haft speeds from 10 RPM to 20,000 

5 FPM t 0 FPM 


4”. List 
$24.50 


PORTABLE TACHOMETER 
MULTIPLE RANGE 
nuous Indicating Shaft or lineal speeds fr« 
00 40¢ ‘ 00 to 12,000 RP M 


spe 18 


$75.00. NET PRICE. 


except ranges are 
nd 


00 to 15,000 


Your Net Price $25.50 


i n 1K? 
"ger Net Price $65 00 


ROTARY CONVERTER 
A 





> 
yeles, 1 Phase-Output 
nN cur Net Price $55.00 
MOTOR GENERATOR SET 
K.V 
t 6.8 Ar put 
| > , ~ t ¥ 1 Phase-Output 
’ i 1 Your: Net Price $100.00 
1 


All meters are in 
unless otherwise specified 
All Items are Surplus—New Guaranteed. 


335 Canal Street 





ELECTRONICS — March, 1949 











round flush bakelite case with white scale and are standard 


SEARCHLIGHT SECTION @ 


SAVE MONEY! 


MODEL TS-268/U 
CRYSTAL RECTIFIER 
TEST SET 


designed to provide a means o: 
etl ere to bes er mine at 
t m 


The equipment is 
rapidly check 


A 
vic a i in the 
when the case cover 
this switch opens the ba 
ling the possibility 
turned on when not 
rom a 1% volt dry cell 
“iy supplying this power being 
the ba k side of the panel 
are reac 


0- 1 
hms resistance, 
$ calibr 
asurements and in 


squar 

| “in kilohms s 
milliamperes 
e is provided 
ilitate acceptance or 
i the type being 


Your Net Price $17.50 


MOTOROLA 


MODEL GN-3-24 


Gasoline Heater 


An int emnal —— which wi 
Cc eally suited 
oats, bungalows 
darkrooms, mobile 
L anc = any place 
where a quic ck he 3 ired 
Very economical in operation tank “holds one 
gallon of gasoline which is suffic f 6 hour 
operation, Uses any grade gasoline 
T unit is de sine 1 prin arily for aircraft in 
on, 24-28 i but a an be readily 
a lapted fora 115° r 0 volt 60 @ power supply 
by use of a tra a d rectif Sim oe cir 
iit diagram 1 to 115 or 230 volts 60 
cycle use supplied with each unit. Can be 1 on 
yt farm or boat syst as is without the in- 
a m of additional transf ormers C D 
onsumption approximate 
Approximately 12” iong 3 
Complete with technical 


Pombustion type 
B.T.U. of t Der 


at 
th e equ — farr 
‘sheds, 
ta 


manual and parts 


$22.50 F.0.B. N. Y. 


COMBINATION OFFER 


150 VOLT A.C. METER 
Triplett 331-JP, 314 Rd flush case 


30 AMP A.C. METER 
Triplett 331-JP, 31% Rd flush case 


Both meters for $7.95 


in every respect 


C.0.D.’s not sent unless anonmnes by 25% Deposit. 
rders accepted from rated concerns, public institutions, etc., 
The — is only a partial listing of the many items we have in eek. "Send for free circular. 
ANUFACTURERS, EXPORTERS, DEALERS—we invite your 

NOTICE ~We Repeat—all items are Surplus—New—Guaranteed, All prices FOB, N. Y. 


MARITIME SWITCHBOARD 
Worth 4-8217 


open account 


inquiries. 


New York 13, N. Y. 


DO YOU WANT TO MAKE YOUR DOLLAR GO FURTHER? 


Take advantage of this opportunity—Buy BRAND-NEW-GUARANTEED 
SURPLUS MATERIAL at PRICES FAR BELOW DEALERS COSTS 


“VIBROTEST” 
eee :  haeeaaatas 


A.C. - D.C. VOLTAGE TESTER 


RESISTANCE shag 2@ 
tent 0-2000 ohms 
00-600 Volts D.¢ 
150-300-600 Volts A.¢ 
Push button action for res 
t | power 


VOLTAGE RANGE: 


stance readings. 
supply off two #6 


with t 


Amp 


A.C. AMMETER, S iboar . 60 
2,4 ntd case. $8.00 


Westinghouse DY 3 

A.C. AMMETER, PF 0-1, 0 0-10 Amp. Mult, 

ange, Weston 4523 use with 461-4 C.T $55.00 

— RAGE AMMETER, 0-3, 0-1 
w. case & leads 

ac. VOLTMETER, Port, 0-10 V 


89, (D Cc. mat 
“atin 


p. AC., 
$12.50 


ts, 125 ohms 
hing model of 
$9.50 


a Boe 
0.C VOLTMETER, Port, 3-0-3 Volt, 200 ohms per 
nit, Westinghouse PX-4 . $9.50 
0.C. VOLTMETER, 
range, W.H 
D.C. VOLTMETER. art, 
ange, R.S. Steel ¢ 
0.Cc, AMMETER, re 
sc. cal 1000, 2000, ap, le 
VOLT OHM wentiaaaren. Weston 665 
45.00 


—— pore ye MILLIAMMETER, Weston 5 

if Switchboard nm 0-1 M.A., Black 
s ghia 300-0-900 PM $18.00 
R.F. MILLIAMMETER, 0-120 M.A. R.F., panel 
rd fl bake Sey Simpson Model 35, 
AWS "2 MR 5W120 R.F. . $8.50 
a bys METER, Weston 506 minus 10 to plus 
} MW in 600 ohms 2 1 fl bake case. .$5.50 
DECIBEL METER, Weston 301, type 61, minus 
0 to $ 4” rd fi — case, 6 MW 600 ohms 
Ze ‘DB 1.9 volts. eh speed 29-.35 
is to final reading Only 2-6% overthrow 

B, 16-50 Damping factor 

wound precision re 
any of th 


Port, 0 150 V., Dual 


0M.V WH PX-4 
$21.00 

WH PX-4 
hunts. ..$17.50 


lowing range : 
16 DB 
26 DB 
6 DB 


- 20 to + 
— 40 to + 

Ideal for sot 
Quantity 

Your Cost 

gt ee L ATOR 


We carry a complete line of surplus new meters suit- 
able for every requirement, such as portable, panel, 
switchboard, laboratory standards, etc 


OVER 50,000 METERS IN STOCK 


We also have in stock various surplus components, 
tubes, code keying and recording units, code-training 
sets, tachometers, analyzers, tube testers, converters, 
precision resistors, current transformers, transmitters, 
receivers, geal and other electronic units, parts 
and accessori 








@ SEARCHLIGHT SECTION @ 





Finest of surplus 


aewcee tet PEAK ELECTRONICS CO. 


Industrials 
Schools - Labs 





CHOKE BARGAINS 


6 Henry 30 ma 300 ohms for $ .99 
6 Henry 70 ma 200 ohms 2 for 99 
8 bonged 160 po Aco ohms qu 
1.5 Henry 250 72 ohms 59 
f Petes 300 Bay “65 ohms 3.75 
4.3 Henry 620 ma 42 ohms 6.95 
10 Henry 750 ma 95 ohms 11.50 
Swing, Choke 1.6/12 Henry | amp/i00 ma aoe 

15 ohms 24.51 
07 Henry 7 amps .5 ohm - 4.50 





H.V.-H. CURRENT PLATE TRANS. 


1500-0-1500 volts at 1.5 amps. Tapped at 1350 and 
1250. Pri. 110/220 volts 50/60 cycles in 2 Separate 
windings. Built to rigid 






Suitable for broadcast 


transmitters induction 
heating. etc Continuous 
duty. 10 x 10 x7 

125 Ibs. 


Now only $39.95 





MEDIUM CURRENT PLATE 
As illustrated above. 1500-0-1500 — ~ apr ma 
Pri. 110/220 v. 50 60 cycles 2 
8 Ibs aie yy 50 





ADVANCE 
D.P.D.T. 
~ ANTENNA RELAY 


5 ae Vv. 60 = coil Steatite 
5 ch. 


insulation. Only $1.95 ea 
As above but 3 $ 
As above but ‘see ae DC Coil 1.75 


RECTIFIER TRANSFORMER 


separate a Vv primaries. Sec 
35-37 v (pri in series Fully c 











Now only 
$1.89 ea 





GENERAL PURPOSE TRANSFORMER 


ideal for Bias, Filament, Isolation. Stepdown 


































WE BC 109'A-Radar RF unit—With magnetron 
etc in pressurized tank 59.50 





CW 60 AAG range calibrator and power supply. 
hook, cables, etc 29.50 


VARIABLE CONDENSERS— 
CERAMIC INSULATION 








MIDGET XMITTING 

35 mmf 39 75 mmf .3 spacing $5.95 
250 mmf 49 150 mmf. .07 spacing .95 
325 mmf 59 Dual 250 mmf .051 Spe. . 2.75 
APC 140 35 125 mmf .07 S .89 

ODDS ‘N’ ENDS BARGAINS 

Federal DPDT Anti-Cap Switch 75 
Heineman 5 Amp Circuit Brkr 110 VAC - 95 
Butterfly Cond. 2-11 MF Ball Bearings 59 
CO .002 3500 W V DC Type 9 Mica 49 
CD 16 Mfd 450 WV Elect. in Can w/leads 39 
Jp a oo New, Boxed 4 for 99 

x voc Oi — 89 
Midget Disied CKT Ja 2 for .29 
1000 and 25 WVDC Elect in Can 79 
Trimm Commercial Phones Hi Imp 3.99 
BZRS Microswitch S.P.D.T. 10 Amp 29 
0015 5% Silver Micas 9 for .99 
10 ohm 20 watt Resistors 12 for .99 
2 Mtd 250 VAC Oil Cond 5 for .98 
25 Mfd 25 VDC Elect. Tubular 6 for .99 
500 ohm 50 watt Adjustable Slider -29 
50 ohm 25 watt Adjustable Slider 5 for .99 
Silver Var. Cond., 5 to 2.5 Mmf 6 for .99 
2 Meg. Pots with Switch 79 
1/40 Amp (25 Ma) Littlefuses 15 for .99 
100 ohm 100 watt Adjustable Slider 49 
C-H Battoggle DPST 20 ae 250 VAC 95 
100K, 1.5K Pots 39 
5 Meg. Pots S.0.S 39 
H-H SPST Push Button Switch N.O 29 

MV Switch with Roller SPST SA 110 39 
705A Ceramic Sockets 5 for .99 
3 Section Ceramic Wafer Switch, 2 Pole 5 Po- 
sition Per Section, Non Shorting 69¢ ea. 
160 ohm 100 watt Resistors 4 for .99 
20K ohm 50 watt FGR Resistors 4 for .99 
H.S. 30 Earphones 2 for .99 
IRC 220 ohm 100 watt 5 for .99 
1000 ohm 200 watt 2 for .99 
Corning Glass Slug Form and Var. Cap 5 tor .99 
Shielded Littlefuse Holders 3 AC... 10 for .99 
CTC 3:1 PP Input, Hermetic Seal 2 tor .99 





































OIL CONDENSERS 





§ mtd 250 vac— .85}.1/.1 mtd 7000 vde—2.25 
5 mfd 150 vac— -49| "1 mid 7500. vdoos ae 
mtd 600 vde— .29] 1 mid 7500 vdc—9 25 
2 mfd 600 vde— 139]4 mid 8 kv de—-l0.95 
4 mid 600 vde— .59 01/.01 mfd i2 kv 
oa a 600 vde— .79 dc—5.75 
m 600 vdce— .79] . A 2 p 
0 mid 600 vde—, 95 | 7-0! mid 12 “ieckee 
2 mfd 1000 vde— .79] .03 mfd 16 ky de—5.75 
4 mtd 1000 vde— .95 | °65 mtd 12,500 . 
5 al 1000 vde—2.95 —12.95 
2 mfd 1500 vde—1.25 | .75/.35 mt —7.§ 
6 mfd 1500 vde—2.95 | .02 <4 20 wie nn? 38 
! mtd 2000 vdo—i.45]2 mid 18 kv de—5o 50 
2 mfd 2000 vde—2.25]2 mtd 4000 vde—5.50 
4 mfd 2000 vde—3.65]1 mtd 5000 vde—4.50 















A WESTINGHOUSE 


Type MN Overcurrent Re- 
lay, Adjustable Form 250 
ma. to 1 amp. Extenal 
Push Button Reset. En- 
closed in glass case. 
Hand calibrated adjust- 
ments, only ... $7.95 








3” Westinghouse 0-2 Ma DC 


3” GE 0- a DC (square case 





2 

2 0 

2” GE 0-30 volts DC 1000 ohms/v 
2” Gr 

> 


2” Weston 150-0-150 micro amps 


3 
3” Weston 0-50 amps AC 
3 


METER SPECIALS—BRAND NEW 


” Weston 0-250 volt DC . $ 2.95 


" GE 0-1 Ma DC (volt scale) 
”" GE 0-500 Ma DC 
” McClintock 0-100 Ma 





uen 0-3 volts DC 1000 ohms/v 
” GE 6-10v 


Westinghouse 0-50 amps AC 
” Triplett 0-75 amps AC 
Western Electric 0-80 Ma DC 
McClintock 0-1 Ma OC 


a a ty 0-20 Ma DC 


1WWWWWWNWSWWRNNNNN=NN 


















etc.. 2 isolated 110v pr. sec. 110v at 900 ma plus WIRE WOUND RESISTORS = Westlvahours 0- 150 volts AC os 
6.3 @ 2 amp. Fully cased Now $1.49 ea 5 Watt type AA, 20-25-50-200-470-2500- GE 0-200 95 
3000 ohms 09 ea 3” Westinghouse Runnina Time 1t10v/60 7.95 
HIGH CURRENT PLATE 10 watt type AB, 25-40-84-400-470-1325 " 3” Industrial Running Time t10v/60 7.95 
900-2000-4000 ohm 15 ea. 
TRANSFORMER ‘ 7 
20 watt type DG 50- So. 100- 150- 300 -750- 
£20 volts ct at 775 ma. Primary 110/220 v 25 to 1000-1500- 0500. 2 5000 - 00 HIGH VOLTAGE—CURRENT MICAS 
60 cycles. Fully cased 6'2 x 6'2 x7 $6.95 ea 10000- 16000-20006 -30000 ohm .20 ea 01 1000 VOC Es 
Thordarson Plate Transf. 2370 volts ct at 250 ma 0 watt type DI. 100-150 2500-3000-4500- 24 056 1000 VDC s +H 
Tapped at 300-0-300 volts. Separate 215 volt 55 ma 5 300-7500-18000-40000 ohms 24 ea. 07 1000 VDC 7 
bias winding. Pri tiGv 60 cy ully shielded : 024 1500 VDC 75 
$11.95 ea Precision 15 Meg. 1% Accuracy Resistor 033 1500 VDC 35 
Non-inductive, 1 watt, hermetically sealed 152 KV D 85 
UTC type PA 5000 ohm plate to 500 ohm line and r 50. 02 2 KV DC x0 
6 ohm voice coil. 60 to 10,000 cps DB. 10 in glass. 29 ea. 10 for $2.5 025 2500 VDC 125 
2.75 - ‘ 
sche 50 Megohm, 50 watt, IRC Type NVC Resistor On & RY be 20 
with mount $1.49 ea SR ee 90 
RADAR JAMMER 005 3 KV DC 1.20 
425-750 MCS AN-APT 2. Co 1% PRECISION RESISTORS 0001 MMF 5 Ky pc 55 
ee - 4. 0 
tains 10 tubes Wire Wound—Standard Make oot MMF : Kv be 30 
a)—30' (2)—703A (2)— 200 -2500-5000-8500- 10,000 ohms $ a ea 0015 MMF 5 KC DC 1.60 
6AC7 (1) —6AG7 — (2 50000-95000 ohms m4 a 003 MMF 5 KV DC 1.90 
5R4GY (1)—2x2 (1)—931A 100000-750000-1 meg 005 MMF 5 KV D 2.50 
Unit has blower motor and 007 MMF KV DC 2.75 
400 cycle own supply com- Ww. W. POWER RHEOSTATS 00024 MMF 6 KV DC 4.50 
plete with all tubes, etc a 19 0O1 MMF 6 ye oc 4.75 
i . 25 Ohms 25 Watt - 002 MMF 6 KV DC 350 
BRAND NEW. Now $12.95 ea 300 Ohms 50 Watt 0025 MMF 6 Ky DC 360 
150 Ohms 50 Watt . F6 2 75 
Dual 200 Ohms 50 Watt 89 v4 
STEPDOWN TANSFORMER : 4.95 
20/110 ) 7 atts > é 
ak He 1t¥. eye... eae Oooh VARIABLE CERAMICONS 100 
1.5 to 7 MMF ....24 sto 30 MME 24 350 
3 2 7 5 2 3 
U. H. F. COAX. CONNECTORS BAL ok EE AER 4-00 
’ 
831AP-UGI2U-UG2IU-UG-14U-UGI46U-UG-206U FIXED CERAMICONS nae 
R3IIR-B3ISP 35¢ ea Capa ity in MMF -4-5-8-10-12-15-17-18-20- 6.50 
30-35-40-50-60- a5. 120. 200- 300 Your ey a 550 
9 eac 
FILAMENT TRANSFORMERS rapacity ron 
110 Volt 60 ¢ Pri. —H.V. Ins.—Full se digg eo Regulated Power Supply—input 110 v. 60 : 
6.3 V 10 Amps - ‘ — = R¢ Delivers 150 v. OC—Well filtered (3 chokes) uses mae 
5 Volts 15 Am “2.95 va 150 and 6x5. Has extra 6.3 v winding. Swell 1 190 
2.5 Volts 10 Amps 3.75 or eco’s, freq. meters, etc 16x3°.x5 with orn i of 50 
Volts Ct Amps 1.50 Only 2 4 32.50 
10 Volts Ct 3.25 Amps 1.75 “PL .0005 30 KV DC 32.50 
2.5 Volts Ct 21 Amps 4.95 MEGOHM METER cama betiidecr 
MULTI-SECONDARIES Industrial Instruments model * Ceramic Case. Tol 5% 
“4 CT 13.5A,. 5v CT 7 5v CT 7A 5.95 L2 110/220 volts 60 cycle 
sv CT 21 Amp, 7.5v 6 Amp. 7.5v 6A 5.95 input. Direct reading from 
ie wens CT 18 Russ, 7.4025 Amp 5.50 0-100000 megohms on G.E SCOPE TRANSFORMER 
5 2 6.3v 2A, 2.5 7 » he exte . 
S volis 4A. 6.3 volts 3 Amp. 250 meter can be extended Hermetically Sealed 
2.5v CT Amps. 2.5v CT 20A 7:95 to 500000 megohms Pri 110 v 60 cy 
2.5v CT 10A, 6.3v 1A, 5v 3A, 5v 3A 4.50 with external supply 0-625-1050 v 20 MA, 20.3V 4.50A, 6.3V 3A x 
Sloping hardwood 2.5 V 2.5A be $4.95 
Cabinet 15°x8"x 10" 
PHASE SHIFT CAPACITOR Braue can with tule . 
plus running spare , Hermetically Sealed 
parts including extra Pp 7 
4 Stator Single Rotor. 0-360 Degrees tubes Great value sco E RANSFORMER 
Rotation Only $2.95 each Ontv $69.50 Pri 110v 60 cy. sec. 2500 v 12 ma $4.95 








Tremendous stocks on hand. Please send 
requests for quotas. Special quantity dis- 
counts. Price f.o.b. N. Y. 20% with order 
unless rated, balance "a Minimum 
order $5.00 


PEAK ELECTRONICS CoO. 
188 Washington St., New York 7, N. Y. 


PHONE CO.7-6443 
DEPARTMENT EA 
SEND FOR BULLETIN 
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ANNOUNCING! ANNOUNCING! 
Greater Values Than Ever Before in Our = Aa ad zE @ Opening of Our New Larger 
t teen Store At 189 Greenwich St., quaten at 189 Greenwich St., N. Y. 7 
N. 7. (Come in and Browse Around) Ppt ia (formerly at 63 Dey St.) 
SPECIALS THE MONTH 
1 K.W. POWER SUPPLY KIT RADIO TUBES = 500 watt power suppLy xit 
2500-0-2500 Volts @ 500 MA NEW! STANDARD BRANDS! Ideal for BC-191 & BC-375E 
or $4.75 $4.50 ILI $79 1—Transformer—Pri: 105/250v. 
f 1 5 7 
2000-0-2000 Volts @ 500 MA 59 3s 60 cyc. in 5v Steps 
(oil-filled Xformer from BC610) $39.95 59 2 73 Sec: 1120-0-1120v @ 500 MA 
1—Swinging choke 14.95 1:59 3 39 2'2v CT @ 10 AMPS. 
1—Smoothing choke . . woe 239 1 +4 12v @ 14 AMPS. 
£ 1—Filament Xformer . 9.95 a ’ 4 17v @ 22 AMPS. 
2—2 Mfd., 3000 v. Condensers, ea. 3.45 74 1 49 2 32v @ .025 AMPS. $32.50 
2—872A Tubes each 1.95 3°98 : 4 ee Chokes @ $7.95 ea. 
2—Plate Caps for 872A AS} 2 89 —Condensers 3 Mfd @ 2000v 
2—Sockets for 872A..... 12.95 1 95 2 DC @ $4.45 ea. 8.90 
2—Hash Filter Chokes. 50 RS E 1-49 —866 Tubes @ $.89 ca. 1.78 
t pr. .79 14.75 2 49 <7 Caps Ceramic @ $.20 
All parts New! Reduced to ae 29 ys 2 Pe: ; ‘ 40 
SOLES EL LD OAL” 14.75 5 = 
18:38 2 a Sock = 4, tor Chek & 
18.95 4 _— ilter 
SELENIUM RECTIFIERS 18.95 7 okes 
Full Wave Bridge Type ae 3 55 $ 
17 9 
INPU1 OUTPUT 18.95 1 pe Extra Special Buy 50 
ipto Ikv AC upto 12v Dt 14 Amp. $0.98 18.95 il 95 
ghe Sv AC a ts 12v DC 1Amp. 1.95 oa 1.23 
pto IS8v AC upto 12v Dt 5 Amp. 4.45 79 l 55 
up te ISv AC up to y 1 10 mech fe 32 18 49 TRANSFORMER—115 V. 60 Cy. 
»to Sv AC »to 12v DC 15 Amp 9 23 55 
oe ite oe abo ieee. oe 13 ss HI-VOLTAGE INSULATION 
a to 36v AC up to 28v 1 1Amp. 3.45 1 = 1 pes = a : 
pto 36vAC upto 28vDC 5Amp. 7.45 9 49 ohane th tee OA $9.95 
pto 36vAC upto 28vDC 10Amp. 12.45 2°95 5 59 Sa oe ee, 4.95 
ipto 36vAC upto 28vDC 15 Amp. 18.95 19.95 4 59 ay © 4 ma @ 2A, ¢ @ Lamy 5.95 
ptollivAC upto l00vDC .25 Amp. 2.95 2.2 49 150v @ 15 ma 3.95 
p to 1lSv AC iptol00v DC .6Amp. 6.95 #4 re 1750 $ ma.; ¢ 4 4.25 
ptoll5v AC up to 100v Dt 5 Amp. 19.95 1.49 “69 1600v @ 4 700v CT \ ‘ 
p to 115v AC up to 100v DC Amp. 12.95 2-28 “ @O9A 6.49 
: 3.39 69 525-0-S25v @ 60 u V25 10 ma.: 2x5 
OIL CONDENSERS thot 1398 oe SOA ae @364;6.3v @2A;43V GIA 6.95 
NATIONALLY ADVERTISED BRANDS sae 4.75 y os dl 175 :. 3A; 2.5v. @ 5A 4.95 
pine ‘ ‘ <9 ma.; 262-0 262v @ 55 
All Ratings D. C. pi ae 75 ma.; 6.3v @ 1A; 2x5v @ 2A 49 
600v $0.35 Imfd. 2000v $0.95 P21 18.95 59 500 0-500v @ 100 ma.; 5v CT ( 4 3.95 
600v 35 2mfd. 2000v 2.75 | SEPT | 8S | 1629 49 4150-0-450 @ 300 ma.; 140-0-140 @ 100 ma 
60CV¥ 5 2 OOv < z He 1630 1 ‘= tiv @ 1A, 6.3v @ 5A. By ¢ A, 110/220 
= 2 deur han Be ite at as 795 
Wy ed Zou) 3. ¢ S51 _— . en a ms oom 
600V 60 2500v 2.49 sRAGY 89 an 0 ps 100-315-0-100-315v @ 200 ma. ; 2.5v @ 24 
600v 1.10 2500v 1.25 J 69 2051 49 ov @ 3A; 6.4v @ 9A; 6.3v; 0A 5.95 
600v. 1.15 2500v 1.45 | 8U4G = 8005 1 49 400-0-400v @ 200 ma.; Sv @ 3A 3.95 
1O00Vv 45 2500 1.75 X4 “59 ag 1 yi j50-0 iv @ 150 1: Sv 6 3A: 6.3y ¢ : 
WOON or OOO , a + 3 35 801 3 i 69 6A \ 3.95 
100) 6 OOO : 5 . 8014 9 z “4s 
1000¥ "20 O00Ov 2.65 5a 7 R016 i pe 385-0 ; sv 214 ~ 24s oA 
1 -90 O00v 3.50 Ce > | S020 49 ( x6.3v ( 6A—PR 10/220 6.25 
inooe ae pov 6.95] ork sian |=? $0 350-0 @ 35 ma = 
1000v 2.10 1O00v 5.95 6AL5 59 an? rt 340-0 @ 300 ma.: 1540v @ 5 4 4.95 
1000v 2.25 5000v 4.95 6C4 25 | 9003 45 Ta pte . ; . : 
1000v 2.95 soy 295 | 8D4 1.29 | Good 3 @ 60 ma.; 5v @ 3A; 6.3v @ 24; 
10 -95 ‘ 6J4 5.49 | G005 39 1-24v @ 70 ma.—PRI. 110/220 3.95 
1500v 6.95 1i00v 6.95 6J6 89 ‘ 7 - 3 
1750v 89 SOM 3.45 6Q5G 1.25 CK 1005 1 hes ( ma.; 10v ( 5A;5v @7A 2.25 
OOO 95 TOON) 3.25 7EP4 17.95 ¢ K1006 59 ( 14.; 2XOV @ 2A; BSv ¢ 
WOv 1.05 12000v 9,95 10Y 19 CKI690 1 “49 246A; 6.3v @1A 3.49 
VM : “02 oT G ‘95 1ZAf 25 FF50 39 5 18) G IR 3.4 
2000v 1.15 O2mfd. ZOOWOOv 11.94 12DP7 13°98 eA - 38 150-0-150 @ 80 ma.: 150 @ 40 ma.: ¢ p 
lll eet Poa a 37 5A; 6.3v @ 1A 1.98 
} 89 FI28A 39.5 49 5 55 50v ( P m4 : 
HIGH CAPACITY CONDENSERS ISR -H8  raG0 39 Bray magi pesits 3.95 
5 WYDC 5 tf 4 . FGSIA 3 52 2 120s 98 
25 WV LD $6.95 OOTH 9.95 G105 9 ) O51 Sy 5, 5 
25 WV 3 45 211 43 FG23sB 29 32 ty ae nies ilar bsces tics) ps 
5 VIM ° 227 75 GLI46 7 -52 , pi 
25 WVIK 2.49 tt — GL605 39 74 ixISv @ 2A 3.95 
Wo VDC 1 75 Guess oH Ps 3x10.3v @ 7A; Cl 7.95 
“yh hd HY615 39 5SUL6GT .59 12.6v CT @ 104; liv CT @ 6.54 6.95 
50 WV I MLI100 19.95 59 1: é 3.45 
os | 100 VIN MLIOL 39.50 54 1 2.98 
Is WV ML502 39.50 95 l 2.45 
25 WV 1K > URT75 89 1.29 — 
30 WVDC 3 VR9O 65 59 
VRI105 65 65 4.95 
FILTER CHOKES V R150 65 49 G 98 
HI-VOLTAGE INSULATION VTI27A 2.49 a eae * 
we $7.95 5 hy @3ma bt — ae OV @ -0 v @ loam Ms. 1.98 
% 2 on ee ee Oo: “ 6.3v CT @ 3A; 5v CT @4A ay. 3.9 
3.95 | lhy @ SOO n . 78 
, 3.49 10 hy ( eats ane rent ss sr ILLS LIOR LE DEES EE eR OEE EE 
} 2.25 | 10 hy @ 200 ma 1H5GT 54 -89 ) Tubes guar 
ah 1.39 | 1 INSGT 59 89 iteca. except 
8 Bie ILA4 95 59 for om atin 
! b. 95 1LA6 95 oe = nen : . 
thy @ 600 ma 5.95 1LB4 98 115 Glass, for wich All Prices Subject to 
200 we @ 10 ma 3 49 ; ILC6 95 4.15 we check befe Change Without Notice 
600 hy @ 3 ma ’ 250 ma ILD5S 95 A 49 Pie specify F 
.065 hy @ 2.54... 2.49 | 10 hy @ 100 ma as .95 . LI7Z6GT = how to ship All merchandise guaranteed. aa 
. orders promptly filled. All prices 
F.O.B. New York City. Send money 
e DB) | Oo order or check. Shipping charges 
A al eS. sent C.0.D. Minimum order $5.00. 
20% Deposit required with all 
189 GREENWICH STREET . NEW YORK, N. Y./Be 
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@ SEARCHLIGHT SECTION @ 


PECIAL SURPLUS BROADCAST 


YOR SUPER SPECIALS [// 


entre HS-30 600 OHM IMPD ibber - CATHODE RAY TUBES—5BPI1 @ — 5 BP4 @ 
s 35¢ new HS-25, si OHM TMD $4.95; 5 CP1 @ $3.50; 3 EP] @ §2.9) 
<4 









lL. aeee SPECIALS—CONDEN NSERS—Standard Brands 
pte carbon 2x50 MFD @ 150 WVDC TUBULAR... @ 50c 
T $3. 25 40 MFD, @ 200 WDC TUBULAR....... Lie 35e 
































































ls MED. @ 150 WVDC TUBL 1. “AR -@ 20¢ 

GONIOMETERS. Western Electric Two 1 MED. @ 600 WVDC TUBULA '@ oa. i5c 

Fixed Coils 90° apart with center ro 25 MFD. @ 600 WVDC OLL IMP REG TUBL TAR 

tary COM sesereere coscceeeees 0/9 | CAW 481074 17 ea.; 10 fOF... 26. eeee scenes 1.50 

, Same as above but 400 volt 1Se ea. 10 for...... $1.35 

) Channel, sutomati 1 MED «a WVDC }APER TU BULAK HERM 

erecta sily transi! a cen SE ALEI 00 ¢ LECTIO coIiLs. #0 U8820 it 

”“ cnr - RAYTHEON DEF Nn #U8820_ for 
“TRANSTATS ii ignals (som ereit | SANT NCR. Meat (a or 


equipment. Replies to | 
(B) 





UNDERWATERSOU EQUIPMENT | MobeL 


Voltage Regulator QBC. INDICATORS, ‘tom $508! Ranges 0-100) ani 


A) Band 176 MC, 
r unit 










KVA t cy. Co DRIVER RECTIFIERS ‘cam gt Bader 18-25 a 
at ange 1 Vv. Max ri 40W Output . 
Reconnection dia RECEIVER "AMPLIFIER ‘CBM ‘46169. Frea 
available t 2 6 red 5100 

ation BRAND Ry 
y « n 00.00 | 
va. vised” winding (BECKMAN HELIPOTS 








103-126 V. Max AMPS. 
ok 


; P hemmin begets FRACTIONAL HORSE ‘POWER MOTORS TER A, 10 turns, 3600° rota- 

2.17 $9.45 1 HP 3600 RPM SHUNT Wound -55 (Ge tome "a0, 000 ohms resistance, 5 

VA Ei med wi indi 400 Commutator UNIVERSAL ‘Lb TRIC 115 VIM a ee tt 0.5 guaranteed linearty, 
HP 5swo R “% 































. datnace tolerance. With 
COMMAND. set" EQUIVALERT BU 4 | OST Re s AMPS 5000 RPI 6 oz aluminum stop as tured "$5.00 Without stop +“ $0 
O using 2 Type } torque W BLA Size 1'y AND IMPELLER $4.50 ALL METAL BINDING POSTS—40 for 
wv ATTS CW wi th one coil. (COIL kt ANG ES EMC 110 ae 60 cy 40 HP 1 tPM. LN..$4.50 POLYSTYRENE RODS—5’ L 
2: 3. 6 5, 4- 4.8, 6 - 7.4,0n07 | os t ” HP. § 7000 RPM. .$2.50 | TV SCREEN {k rosted Glass) 
Mc. Pe ( y) V ELECTRIC 28 VIC 0.6 AMPS 5000 SHEET ALUM 24" 
COMMAND TRANSMITTERS 2 Mc, LN $5.95, | RE 1/100 HP +: $2.50 ARC-5 ACCESSORIES ke COIL/BC4s0a, 300; 4 for 
3-4 i es $12.95, - 5.3McC LN $5.95, 7 Mé EMERSON—24 ee 24 AMPS. Series wound. 1) $1.00 
LN $5.95. R iu 7. +7278 SLUG TUNED IF FREQ. 7-9 MC 30¢; 4 for 
SCR i383 TRANSMITTE R RE EIVEI 700 | G ‘Mie S250 RPM 8 OZ IN LN,..$2.50 .00 
Kcs - Ww TPUT w/spare parts SHONE, AND —— . : .. ROYAL PLUG FUSES—15 or = ae eer cs 
cw $45. PE BALLENTINE 6V-21A/12V-11A; 500 VI a TAPE—'% Ib, \” 1! /1.00. 
RA 0A. WESTERN ELECTRIC RADAR hin ( WO Filte 7 $8.95 ARBON PILE VOLTAGE REGULATORS. BEN 
VOLTAGE POWER SUPPLY FOR SCR 296A—Con AMPS VDC @ 160 MA.,$3.95 ae EC LIVSE 6 1 Style $1.25 
ans. 20,000 VCT 750 VA Filtering 0 235V @ .O90A $3.50) ECLIPSE TYP ry 1339 4-6 115 AG Wy Rectifier 
MID @ V with tw Sgt B, 24V1 $3.25 | Tr Unit redcke nae cate - $2.95 
supplit A @ 15 VT 21% x 17 ER 14 Vin é AMPS; 3 ECL TYPE 133 9 LA, 115 AC... .+404- $2.95 
9.§ $2.95 | LEI SD Set at $1.25 
LAB METERS 4%" scale desk type o-( | 2.6A; 240V MAW Filter $2.00 PHONO MOTORS. GENERAL, IND 115 V 60 cy: .5 
MADC LN 50 t 1.2 VDC @ 60 MA..$2.00 4) 80° RPM Minus turntable $2.50 
TRANSMITTER AND REL AY RACK CABINETS” a A: 220 Vpe @ 1") MA. $2.50 | Same as above but 115/230 V 
nd b 450 150 MA . SOCKETS -OCTAL TUBE Father in red or blue 
2 4 7 80 MA $1.05 | bakelite. MTD in metal dis 
@i 14 OHMS....$5.95 | MINIATURE—"POLY th metal flange. 10° for 
» 45 MIL ) OHMS .. .  60E $1.25 
20 MI : 


a ite ah -with 8” of re attached. Each 

J 4 and 5 p 

s «* ea.; 10 for 

AITTING. He. avy Duty: a ‘Prone yee 
i 


ea vg 4 
‘ INt it OCTAL ISOL. (NTITE witTlt MTG PL. ATE 
Se: 10 f 


oan 





ng steatite sockets W/out 





1A 
BATTERY CHARGERS sr 
-ortable 


TORAGE BATTERIES, 
LB5 





$ s 
JE r : KON FI. 
POWEE Tt 





, 10 $20 00, ase > 2 A; RAP PERM! AB ILITY SLUG TU NED, IF 
ET 1 POWER. § over 00 KC 55¢; 4/2.00 


VE T 
R ee Sve 








y sy WAI 

and home, Battery oper. Complete os tee ; MICRO TCH “xo. or NC covcccese ft 
Hie ag 430 VCT 145 MA; 6.3 V MICRO SwitcH eaf only _NO 69¢ 

“FLASHLITES” a? KWIKLITE MICRO SWITCH ASSORTMENT. 5 for 


2 cell metal- . pare . ; $1-10 
PLASTIC 75c¢; 3 CELL METAL—80c; PENLITES Peta POWER 18 V@ 6A. POINTER KNOBS 14° L. 1° H. %” SH, Black 
CT 70 












35e | POV { 5V2A $2.5 
" EXTENSION LIGHT heavy duty cord. Switch on | Audio Qutpu Pri 5000 OHMS Sec 1¢ ons rena PLAIN. BLACK ROUND FLUTED 1” Dia 4” SH 
c . $2.10} 8 
x’ two cond. cord | MIKE TRANS—PRI 150 OHMS Sec. 8. Grid, Rat Mi unting 95¢ 
" nnector, heavy | 20:1, “UTC ‘ 85c | WEST. WATT Hour METERS. 
ligator 69¢ | MIKE TRANS—PRI OHMS See, 600/20) OHMS | ‘Type CS 240V 0cy 1 ph 15 Amp., 3 Wire....$12.50 
B & W 300 ATT TANK coiLs 4.5-5.7 MC @ ms a ‘ 75e | Ty cs, 20 y/ 1 ph 15 Amp ‘2 Wire... .$9.50 
7Se; 2 sere R Ww LINK. 40 METER W “ah T—Rat 1:2. Freq. Resp 00-1 ow — Type } D Wire... 0 
LINK @ 95¢; Bud 160 METERS 50 W Socket ty v1 GING TRA 5V 6 
és tee AUDIO ~FEDERAL “OUNCER” Pri 8000 OHMS BELL R RINGING woaherotiens, Jnput ii ih 
WESTERN ELECTRIC PRECISION CRYSTALS—35 | SEC. 800 OHMS . 60c $1.00; 1¢ edua tc 
Meter Ban ) KC 95¢e eat $1.75 | MIKE TRANS —“OUNCER™ PRI 300 O1IMS.” "Se 
DAVEN SOUND ATTENUATORS. Compact constant MEG 50° ean) @ 
imped attenuat t pate 10 W in any OUTPUT "7 BC 221, 125 OHMS 35¢ compartments) 
position, Ladc jer net ork Ts pe 35¢ 0 ohms Raytheon } U 8964, Sec; 29 V @ 19A 95¢ 1 Dartit ms).. éacaie 
ped t lation 2 “DE Lir $2.50 che aa U-s837 220 440 60 CY SEC 1214"x1 xo” ye a $2.50 
GuYwire 1/16" Dia, Ga te Excellent = s @ 5 Amps. Sec. 42.5 Volts | SHAF COUPLING. “hake ” 16¢ "10/1.25 
elastici Rust proof. “Idea antenna inst BKV Test. Price $6.50 HARDWARE BY THE POUND Our assortment of 
$3.00/M Raytheon D t Type CRP 82. Pri: 220/440 V1 screws, nuts, washers cable lamps, lugs, spacers 
HEAVY puty PLATE TRANSFORMER Amertran V @eé A. 400 $14.50 Ss, ete. 10 Ibs. assortment ....$5.00 
cy Raytheon I U-50R3 P 220/440 V 60 Cy S 5 | 9 Ss. asst $10.00 
RMS 12 KV , “$27.50 Amps. 1780 test Volt $10.95 BRONZE =10 LO KWASHERS. Per Mo... $1 
RL- 26 ANTENNA REEL— w moTOR AND GEAR | Raytheon Plate and Fil US508A. 640V wr S Ma 6.3 BRONZE = : 39¢ ea Le ~ aae oo 
BOX. x magnet 2 : _ $3 ae INSUL BATTERY CLAMPS. Heavy duty... pr. .30¢ 


Raytheon Plate and I 
V@3A.5N ; 





‘ 

BEAM INDIC ATOR" SELSYNS Gi 6A 

Ope ates z diagram | FUSE HOLDERS—-3 A‘ 
1i¢ ilable Gk NEON TESTER Ind 


Model 21171115; BENDIX. SYNCHRO TRANS- CORDS Rub 
MITTERS V D $4.35 Pr. $7.95 PANEL LAMPS 
ANTENNA CHANGE ver SWITCH SPDT, knite ¢ s 

: o5e 





+ CY of <2 50. 1 A av 






— Je 





HEINEMAN CIRCUIT BREAKERS 24 VIM 
SPST 95e ea A 
$! mM % 1 


F mM. TRANSMITTER Wide 
SYNCH RON MOTORS. M ¢ v-band the 


NEW ee Gr ig fois ae Cory Type BS857, 





Heavy DUTY AIR COOLED RESISTORS 






























V $! 00 : gr Sais tees 
REMOTE CONTROLS. RM20A Telet Ur pune aan a a 
ne ake pair $12 2 295 
CALROID, HEATERS GE, #5A7 \ WS! “4 = —— f.0.b. Boston. Orders nog 
‘ or rated concerns on open accounts. e 
dic ating Bid erase wi bi iat Nene lcs Ap 30 days. Minimum codes $3.00 
G. E. 6227889G1, 60A... ‘ Ss atealoie? a 


6) TLECT RO Sales Co. 


DEPT. E3, 110 PEARL ST., BOSTON 10, MASS... . . LIBERTY 2-5589 . . . HANCOCK 6-5069 
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@ SEARCHLIGHT SECTION @ 


2 SS see Pea eRe Bs)! 


























VOLTAGE OSCILLOSCOPE LINEAR SAWTOOTH 
REGULATOR 400-2600 CY. POTENTIOMETER 
UNIT POWER W.E. pe KS 15138 
reg nw ~ got une SUPPLY potenti me — 
may be connected to Input 


400 t 2600 cycle 
Output: 


volts D.C 
5M 








es ng, - a has an approxi- 
n 2xternal connections 
ndard AN type connector 


- Brand New $5.75 











G. E. 
400 CYCLE 





STEPDOWN 





A B ¢ x SERVO TRANSFORMERS 
A. Lord #20, 3” x 3” x on 40 AMPLIFIERS eS Te ai ‘amps 
B. v. 8. Rubber 5150 C Tok" x 2m” oo tenn 6 Di 
Cc PO 15, 2 x 2%"x1%” ihe o Type 2V1C1 a 
F. Lord zi. ta x14" x % oop Brand New ....... $29.50 ‘Brand New $2. 45 


BRAND NEW 





Metal Dust Cover Included 


SELENIUM 
10 CM RECTIFIER 
WAVEGUIDE Ps uf =n 




















GENERATOR Bridge Type 
J Sebtedleteerat egy Type 200k s Input: 30 V 
bow flatwise bend 4 Rrand Nev i Output: 28 V Amps 
Brand New $20 Price $3.95 Brand New w $2. 75 




















MICROWAVE PARABOLOIDS MERCURY CONTACT RELAY 
Western Electric D-168479 
Y in all types ot to = speed switching devices. 
: Large current and volt- 
ontact operating charac- 
ti Hermetically- 
gas ed glass envelope. Free 
and atmospheric pressure. Single 







Ideal for Microwave experimental work. 
Spun Magnesium dishes 

Reinforced Perimeter 

h 1712" Diameier x 4” Deep f lirt, ¢ 
<. Two sets mounting brackets on rear pole d jouble throw contacts. 7 
@ Open center hole 11/2” x 15@” 7000 hours life at 60 operations per second. Two coils of 700 


ohms, and 3300 ohms. Operating current, coils series aiding—6. 6 
mils. Release current, coils series aiding—5.2 mils. Four page 


° Technical Data on request. 
Te, eae: . ee Brand New in Original Cartons, $4.75 


SOUND 
POWERED 
TELEPHONE 
HANDSETS 
W. E. Type TS-10M. 
nn oie $16. 95 


MOTOR GENERATORS SOUND 


Brand new. Built by Allis a ag to 
sabrina rigid specifications of the U. S. Navy POWERED 
20.000 of nt 8 K.V.A. output 1,250 R.P.M. Be 
1 ec ase y K.W. output 1. Cont. Duty Ph. Single TELEPHONES 
P.F. 80 Cycles 60 > 
rend sew. $1. 95 3 ee oe 


Volts input 115 D.C. Volts output 120 A.C. 

















SOUND 
POWERED 
CHEST SETS 


No Batteries Required 
Ideal for television 
installers, or any an- 
tenna measurement 
work. Leaves hands 
free to make adjust- 
ments. Set consists of 
microphone and head 
set as illustrated. 


Per Set $19.50 








ee) 


\) 


- 
New 





Brand 




















Amps input 14 Amps output 10.4 t tw a gnall ng 
Length 26”; width 127.” height 13’ ¢ nica N 
d accumulative A.C. and D.C. atteries need May be 


COAXIAL PHONE JACK fields. Centrifugal starter. Splashproof jeg aed 


covered. Frequency adjustable to load, 


ADAPTER ™ ina plus or minus five cycles. cal-be ephones t ards: tw 


= :: ne end PRICE $97.50 ring down trunk circuits of common battery swit 
Identical Machine, but 230 volts = eipsmimnmaaes coisas yo 
Brand New Price $1.35 De~Rnput, $125.00 Brand New $39.50 



































All prices indicated are All Merchandise Guaran- 
F O B Tuckahoe, New 3 L E C T R @) N | ce R A F é 2 teed. Immediate delivery, 
York. Shipments will be subject to prior sale. 


made via Railway Ex- INC. 
press unless other in- 
structions issued. 


on i 


All Prices Subject to 
5 WAVERLY PLACE TUCKAHOE 7, N. Y. Change Without Notice 
PHONE: TUCKAHOE 3-0044 


1. eee eee a 8 ee ee ee eee eee ee ee ee 
BESS BSB RSPB RB SRR B88 8 8888 8 8 88) 2 8 8 2 88 ee) 8 8 8) ee) 8) 88 8 ee) Ss Ss 8s) 8s) 8 eee ees 8 
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@ SEARCHLIGHT SECTION @ 
THE BEST IN ELECTRONIC SURPLUS — 










AMAZING “SNOOPERSCOPE” TUBE 


An infra-Ked Image Converter Tube made in 
combat men to see in the dark and through camouflage. 
No scanning or amplifiers necessary! Uses only infra-red light source 
and —— high-voltage supply which can be easily built from toy 

transformer and rectifier tube. An optical system for long- 
or where magnification of image is desirec made 


Britain that enabled 
Type CRI-143, 





r hes telescope. Shows image in greenis' hite . 
sereen. Has wonderful possibilities for darkroc ak; fog etre 
tion devices, night photography, etc. With technical data and diagrams. All NEW 


individually boxed tubes 
PRICE, EACH 
Two, FOR 













AMPLIDYNE MG SET 


Motor 110 220, 60C.A.C FOR OSCILLOSCOPE USERS 


VOLTAGE DIVIDER PROBE Permits view- 
ing and measuring voltage waves of larger 
magnitudes than normally possible. Con- 
sists of 3-piece molded body containing 
resistors and capacity which make up di 
vider circuit, plus coax cable and alligator 
clips for connections Permits measuring 
and analyzing voltage peak values of 1400 
volts, with less loading on source and less 
wave shape distortion NEW, with techni 


cal bulletin 
$4.95 


PRICE, EACH 





















RADAR 
TREMENDOUS ASSORTMENT 


Hundreds of major radar components, 
y types. includes power transformers 
plumbing of all sorts, magnetrons, 
‘ ent ¢ ‘ echo boxes, connectors. antennas. 
alua s Ht AC mot (huar or write us your requirements 


pacman : New Units SF 
PRICE, EACH 





mostly for 
wave -guides 
cavity chambers 
Inspection invited 

































$60.00 PRICE, Complete. . $2500 00 
SPECIAL rmamnngins 
32 VDC 110V AC CONVERTER  ginpiex. Bludworth Motor G LV, DC it 
A‘ 1 n KAVA Ne eu 
Holtzer- — M.G Vv. IK 
1 KVA. EACH 85.00 
Esco mM G Vv. Lt \ i 
KVA ACH 85.00 
Mark ti Hand Generators 2 
\ " ‘ b ‘ 
NEW. Price 1 ¥ Fat I 30.00 
General Model 
M 


Electric AMTSALAT A 








80.00 





talla Rotary tyt pa i t 
nN t t r oO 


ty 295 KVA t f f 110 v es AC 
i New ; . 


PRICE, EACH ... $39.95 : g eenerater, f circuit break 
Quantities, 10 or more, Each $32.00 i” HL, w ie : 












FACH 
$175.00 





20-40 MC RADIO BEACON EQUIPMENT 
For SCR-508, 528, 608, 628, and Similar Sets 
RC-163 is designed for ready 









connection te 
or similar 
t > transn r 


MODEI R ADI SET 









$169.50 















All Prices F.O.B. N. Y. C. 


Phone— 
> LOngacre 4-4490-1 





All Material Offered Subject to Prior Sale 


TELEMARINE COMMUNICATIONS COMPANY 














RADIO TRANSMITTERS 
MODULATORS, AND 
POWER SUPPLIES 





Immediate Delivery from Stock 





3+ KW Press Wireless, M« 





x 

‘ d FOR PRICE. 
2 KW Power Amplitier, Prens Wireless, as 
described ab« power amp! r section and 
supply only. When aaa with above 
ymplet nstallation provides additional 
int SHG? capt pins | of operatior 
ideal as spar and power supply 


PA 
Ww RITE FOR PRICE, 


Ww KIT 








Als« 


r above 
rm R—Radiomarine Transmitter, 125 watts 
(conservative) 1, A2, A3 For ship 








yr mote 
t E KC 4” . $500.00 
9-A Transmitte r, ¢ rhe only 300 watts 

é to 13.4 me 

o/22 Pd 60 cycles A¢ 
Less tubes. PRICE, 
os $300.00 

96- 00 2 2-KW. RF sectic > te 

e@ ci with c¢ 





VFO, 














nterr 
tions a Almost new, 
PA Pow suprE 
nit t can t uilt wss 
ibes PI CE . $500.00 
WAC KAY nie TRANSMITTERS. The 
Mackay ship-radio types ar 
a A 1, 149-A 6-A 
UM. 147 S« Y n x 
ent ce Ww for prices 
LINK uM : framsmitter, Receiver, 70-100 
MC. Model 14 watts output, wa 
style cabir t ning transmitter 
ver and 14 De if ‘ s y, har 
set Dim i x11 NEW COND! 
static Complete “wit tubes. crystals, s ° 
scopic antenna, instruction ‘book 
PRICE. "EA 8600.00 
RADIO TRANSMITTER BC- ee CW only 
KW I ‘ Oto: 






per $2400.00 
MODEL ifd. } 


CE 
“AT- ata TRANSMITTER, 





PRICE, ¥ 












: aly & set 
ng tubes $900.00 


MODEL TRANSMITTER 
A )W. Mfa. t 










A.C COMPLET 
KC A 2-€ ain 










PRIC E 
Ki “1100 





(HP 2¢ 75W, Al, 59W, 
a selec r r 






ACH 


Hy tistead model Prd FA transm tters, A3, 
? Ke. 1 > oper 
$100.00 





( EAC H 


NOTICE: Prices quoted above do not include 
crating or packing. Price for packing will 
be quoted upon specification as to whether 
export or domestic packing is desired. 


280 Ninth Ave., 
.¥. 4, eT. 
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Low , MMEDIATE FULLY 





PRICES DELIVERY ° GUARANTEED 


GYRO MOTOR SPECIALS 
SERVO Universal Electric DC 


DYNAMOTOR 











>- 27 * in 
UNIT W.E. KS-5¢ Lu o8 pc D-101. 27 v. DC =e 1.5 
0.6 amps. 1/100 hp. 4 lead amps. DC output 285 v. @ 
shu S k 060 amps. Stock =SA-187. Price $1.50 ea. 
Pioneer 12800-1-D. 116v. 400 cy Low Price $1.5 ea. plus I5e p.p. 
inertia motor and follow-up Autosyn SWEEP GENERATOR CAPACITOR 
S k =SA-160 Price $8.50 each 




















Price $9.50 ea. Remote Position 
Indicating System 





Stock SSA-2 Price $2.95 each 


MICROWAVE 
ANTENNA 





EMC DC Gearhead 
Motor 


" p. d.t 
s s r 


Blower Assembly Bodine NYC-13 speed bearings. Split 
ac Motor tator. Silver plated coaxial 
MX-215/APG cles. 1/4 type. 5-10 mmf 
lohn Onter C-2P-11 y an mops. Stock Stock #SA-167. Price $2.75 each. 
1”. 7000 RPM SA.9 
: “a 0 RE 
=a sw 


te t t 
r 0 sha 





2” with 
SSA-24 Price $8 50 euc ~_ 











6-12 v. 60 cyé nch indicator with 0 to 
360° dial. Hea transmitter. Stock 


* pie nt Delco 5069466 Motor SSA-115 y gi hes Ghee: ton enatenn 
Price $9.50 ea. | ae M field ae LP-21-LM Compass Loops 
MAGNESYNS a aia a 

















Price $2.95 each plus l5e p.p 





Pioneer CL-3 


Original 
Cartons 








dica ! 6 v. 490 ¢ Fractional Motors M-100. 3/16 HP 
; Mas a Cont , New Z 
1%, x x 
=SA-171. Price $6.75 each 


oan t s Stock #SA-99 
Price $1.95 each 


Price $9. 50 each 
Compass System BeMine NE-SSE. 1/52 EE DU Meee AC-SERVO MOTORS 

























































s n re¢ te trans § - gear 
- mitier ind nd ator f ‘ t aft ‘ SS ry r e 4 
erat n 26 v. 40 s. Li iq 
Stock + — "Dele $0.98 pore Special Price $12.50 each 
- SYNCHROS Kobbins and Meyers 1800 RPM AC Motor 
na rer s. Cont i w 
Navy Types eapa I e SK-1 la 
1G, 1F, 1CT, 6G, 5F, &CT, ' Special Price $9.50 cach Pioneer—CK-2 and 10047-2A for 400 cy 
DG k . SSF 5HSF Kolisman 76 eye 
»DG, ICT, » Oo , peg FP- 3 FPE-25-11 CDA-21 1052) 
6DG, 7 t 3 HP DC Motor—230 V. DC and ZP “14 { 
oi a Double ft ex 2 lens on Request 
rices on Request gt L rs hp vs C-1 Autopilot Servo Unit—28 v. DC shunt 
mot 99 rpn mag! 
& Elinco B vs DD Servo Unit—s0 v. DC max Price $17.50 each, - ¢ gear, diff 
rn ige fleld 165 t t oO shaft 15 
” a gta Fi Pas Shek tae Revanbee it shaft 15 
x current 200 ma. at normal torque Stock SSA-18 Price $19.50 each 
Co Stock =SA-211 Price $12.50 each AUTOSYNS 
J&A E. § 25 seg 09 24 
4 Sere A-14795 Legs Motor—28 v1 bed Pioneer Types Se i “ig. x 
“BE Stock SSA-234 Price $1.45 cach. \Y-1. AY-14 Price $4.75 each. 
43 & G.E, Servo Amplifier—2CVICI ; : AY-30, | Sperry A-5 Amplifier Rack—6 14890 
A moet agr am] pig ay Oo: ar Us 11 ontains Weston 350-450 cy. freq. meter 
volt 40¢ yeles w ses 54D, 2320 -130 1 ol ster yun . . 
SG isscdt e evect Dina saa’ Fan 4D, 23 and 0-130 v v time Mounting for 


tubes Stock =SA-188 Price "$9 50 enc! 1 AY-101D. 




































A Price $8.95 each 
= Edison Time ag Relay—Vacuum sealer — 

a in Ps ASS, B.p.s.t. contacts normally ¢ d Prices on Phase Shift Capacitor — 4 stators single 

Zw 30V secon 4 de te af to ope Many exper request rotor 0-360° phase shif a By com piex 
“ mental applicati wave synthesis.) Stock 
TH Speciat Pelee’ “Three for $1.95 "piles $4.75 ea. 
- 
a TWX Pat-199. 

Open account shipments 


Write for complete listing, 


or call ARmory 4-3366 


e to rated concerns. 
\ r All prices F.O.B. Paterson, N Je 


PR DUCTS CO. Paterson, N. J. 


Incorporated 
Surplus Division 








4 Godwin Ave. 
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RADIOMEN’S HEADQUARTERS +- WORLD WIDE MAIL ORDER SERVICE 





BUFFALO RADIO SUPPLY, ONE OF AMERICA’S LARGEST ge yi gey 1S IN A POSITION TO SUPPLY MOST OF THE REQUIREMENTS 
OF 


FOREIGN PURCHASERS, DIRECTLY FROM _ITS GIGANTIC 


EXPORT HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS MRERE AND ABROAD. 
FILLED WITH A MINIMUM OF DELAY BY CONTACTING BUFFALO RADIO SUPPLY INITIALLY. 


$8.95 Takes All 3 
BIG BARGAINS 
1. ALUMINUM GEAR BOX 18x8x7 


AUTO RADIO. gel 
ATTENTION! 


“Siete onally advertise 
of 1949 car radic 
uc will fit practic all y 
a anc pock 
boc ube supe 















ameter. This un 








beam ames “0 erodyne with thre ser and 6%,” 
ee ee peaker. $32.20 for sample, rs Dealer price 
eal ose $29.97 each, in lots of two or more. 

2. SENSATIONAL Here s an iten n wi 
age a — Brand new selsyns Natt S auto ho 
yG ( ne ationally advert mina 
tor that supplie < vin 
6 VDC at 14 ar ryAC "$36.00 
RT 1579 
with tubes 4 > 
diagram & b* gt? 
tio = parts list 
lirecti itennas, or i * nl 
erable operati a. | only $714.95 h 
mplete wit h ¥ A three stag a 7 


nd instruc- 


‘Per mati shed gj s—» 
$4.95 
3. DUAL METER—one 5 
200 y in the s 
ed f 





< obtained. 
1000 Cycle AUDIO FILTERS 


ene eae | low a ——- ee a 
1 Anne i ri 


* a ve cr res 
super value costs onl A an b 


OUR PE 109 DIRECT 
CURRENT POWER PLANT 








ated ny the ¥ we 
hog electrical and phys 
mr audio filte 


Universal Microphone Co.'s latest model 
recorder platform with high eres eenere- 
wt amplifier 


9 * Se g “of Sat 
53 25932 ot Et Fe ; 


at Ww 
e unit or from 








THE NEWEST 
é TELEVISION 
MicROs sniFches" RECEIVER f 
GRoswitcHes T LowestTL® 
st free oges receiver 
retain AL. e nece 


t ay mike ‘transformer 
f 
n 





Teles sion 300 ohm twinline, per 5 ft ee xT 
spo ; $9.95 | all T . 
A at k 
Miniature bayonet : * 4 
hund 
Universal 4 jead br fr 
eccittator coil ar 4 a an 
. pe by iit = pera i i ahoxa 
Six for $1 00 5 porns pen 


$149.95 


“GENERAL ELECTRIC 150 WATT TRANSMITTER 


Cost the Government $1, 


Cost to You—BRAND NEW EXPORT PACKED, $100. 00 

























4 ar I r all 
~ 1 r A ar re 
& " ha z a i tie 

al r ar a " i * 

¥y within ba Trat a 
and é t and RI ‘ ' r 

a Here a rN r FREQUENCY RANGE ar 

0KC Ww t " 2 t and ¢ 

agrams are furr OSCILLATOR: S$ - - 

4 POWER EI 

antenna pling cir 
pra ‘ ar 
na MODULATOR: Cla I es tt 
t POWER SUPPLY: Supplied 





VACUUM TUBE VOLT- 


OSE OF iTS AFFILIATES. EXPORT INQUIRIES ARE SOLICITED BOTH FROM 
EXPENSE CAN BE REDUCED AND REQUIREMENTS 


PORTABLE ELECTRIC DRILL RT 1655 





TERRIFIC | only $14.95 art 
VALUE 11 tube crystal contretied ‘ 
eel > SUPERHET RE : 
$20. 95 y that covers the FM bend. ‘The ultrs mod- 
Eauipped with #4 Pa t uses the latest types of tubes. 
‘obs G mae enuth x I chassis and aluminum cabinet. 
Tu Schematic supplied. 






























Not rmittent duty drill, bt it a full ees 
size « Most onvenient type 
‘ ip h andle, and balance 
ke ™ nm cut gears—tu 
bir tra long 
bru viest pres 
i t AC or 
In rust bearing 
Mher bea abr 






















\ guaran assures you eliminates 
Full retund (you the most ¢ 

tranaparintion): if not pleased with drill n nit t in air com 
after trial vs. PATENTED 
— inique a intake system 
’ efficiency ) 

Stupendous +4: end : 

Value in rs = yutput is much 


arger compressors 


3 sections Will deliver 


PERMEABILITY will inflate 
TUNER an li — 


» fingertip a 





sctions litz wire 
ircuits adjustable a 
of dial. Amazingly 
enough to be 
ng superhet or 









ont. adfyustable —— 
nplete with 12 

Y only $7.75 with pint 
also prepaid 











yntain te ts 
t Speaker in a ¢ = 
black crackle fir nl } 
4 This s if 
uni ior 
ion make e,. 





remote stations 
Including output trans- 
¥4.95 


~ HEAT GUN 
Streamlined pistol 
grip heat gun in vivid 
red housing, that de- 

powerful 20 

Cubic Ft. per minute 


Fahrenheit 
lf motors, but this has @ lifetime 
or of the rugged 
that produces a hur- 
t wr cold air. Perfect 
ut dirt or dust, drying out ig- 
warming up carburetors, 
ut, thawing out radiators, etc. 
Keep this away from your wife 
ising it to dry her hair be 

n half the time of her 
to say nothing of her 
kings or clothing, or 
r _ instantly Only 








i ing pa 
Warning 
‘ 


OHM-CAPACITY METER | 





than 
rumené 
egardiess 
jesigned 
present 
to be read 








returned prepaid within 5 days. 











lition y 
adaptable to future t 
ed the sen onal- 
— > ~ SUPER. SPECIAL 
r r me no seg tiet vere. r irchi 
I quantity 
GS beer a hn, 
‘ u i s 
n t ¢ which are of the permanent 
D 4 ld type € 20 precision re- 
a I r ers of the ordi- 
any features of this outstand a‘ nd: ar } ) he alone have 
. vs $ » All for $14.95, __ 


@ 5 inch easy to read meter 

@ 6 DC voltage ranges from 0 to 1000 V 
(input resistance as high as | megohm | 
per volt 

@ 5 AC voltage ranges from 0 to 1000 V/ vt » han 

No dry disc rectifier to age and de- il J p de € 

stroy the accuracy of this VACUUM 
TUBE VOLTMETER | 
€ Resistance ranges from 2/10 ohm to | 


1000 megohms 
@ 4 Capacity ranges from .000025 to 20 
MFD 


1949 MODEL MUTUAL 
CONDUCTANCE TUBE M4925 


7 


@ A zero center range for balancing FM 

discriminators 

isolating resistor built into probe. 
erey natural finish hard wood case 

t the 





STROMBERG CA CARLSON Pr 


Relay Box. Neat 3igx4x5%g 





nee tiful choc ” manufacturer withhe i because of special 
: line a a —— a] 
Model “C Sloping | front 
REMOTE CONTROL UNIT— | counter case... $52 ts <> | 
N inum case 4x3x2 con OP o0ge 
potentiometers, | Model “P"" — Handsome 9 Sees 
ports 





pole switch, 4 knobs, | hand-rubbed 
ack, gear mechanism | case 

revolution counter. 9 
8 prong JAN connecto - 
t box $1.39. | either 


E 








tuilt-in-roll hart with 


f abot e $5.00 ext 








esee St., Dept. 
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ATTENUATOR PADS, 
decibels + 2 db 
Type 3, DC-400 mc, type N connectors. . $12.50 
Type 7, DC-1000 inc, type N connectors. . . .$30.00 

MUTUAL INDUCTION OR PISTON TYPE ATTENU- 
ATOR, type N connectors, rack and pinion drive, 


attenuation variable 120 decibel 


50 ohms, unbalanced pi, 20 


s, barrel diameter 
Berets ciate ‘ . -$30.00 

APR-1 — SEARCH RECEIVER, comple te with 
tuning units for range of 80-4000 mc, 30 mec LF., 
2 me wide. 

TUNING UNITS FOR APR-1 or APR-4 RECEIVERS 
(can be used with any 30 mc amplifier) : 

IN-17, range 80-300 mec 
TN-18, range 300-1000 mc 
TN-19, range 1000-2000 nx 
TN-54, range 2000-4000 m« 

X BAND VSWR TEST SET TS-12 AP, complete with 
linear amplifier, direct reading VSWR meter, slotted 
wave guide with gear driven traveling probe, 
matched termination and vanious adapters, with 
carrying case, new. 


-—ELECTRO IMPULSE LABORATORY — 








X BAND POWER METER (1S-36 AP, 8700-9500 














me, .! to 1000 milliwatts 
X BAND PICK-UP HORN AT-48 UP, 


httings 


with coaxial 


6 Broad St. 








woncunewed $5.00 
X BAND TEST LOAD Ts. 108 \P, new $25.00 
S BAND TEST LOAD TPS-55 PB/T...... $5.00 
S BAND MIXER, type N signal input, oscillator Input, 
and IF. output connectors, variable oscillator 
oo eee RE ET eR ERE Le OE re ere . $17.50 
MICROWAVE TEST CABLE, RG-9U cable with UG-21U 
connectors, 4! 2 feet long téiwetses wees $3.00 
SIGNAL GENERATOR, MEASUREMENTS 78E, 45-85 
me, }-1000,000 microvolts, calibrated output. . $100.00 
— FIGURE METER, 10-400 mc, measures N.F.. to 
4 db,, 50 ohm impedance 
amin APS-4 RADAR, new 
COMPLETE SQ RADAR, 10 cm, 300 yards minimum. 
max. 3, 15, 45 miles, A, B, or P-.P.I. presentation. 
90-130 volts, 60 cps. 
SD-3 SHIPBOARD RADAR EQUIPMENT, complete with 
all acces sores, operates on 115 volts, 60 cps, new 
SA-1 RADAR TRANSMITTER, Receiver and Indicator, 
115 volts, 60 cps, new 
RADAR JAMMER, T-26/APT-2, 435-715 mc, 110 volts 
OO cps, new 
GENERAL RADIO PRECISION WAVEMETER, type 
724A, range 16 ke to 50 mec, 0.25% accuracy 
V.T.V.M. resonance indicator, complete with acces 
sones and carrying case, new $175.00 
125 APR ANTENNA $5.00 
TS-10 AP FOR APN-1 $40.00 
TS-203/AP CALIBRATED SELSYN.. $13.00 
TRANSFORMERS, 115 volts, 60 eps primaries 
1. 6250, 3250 and 2000 volts, tapped primary, voltage 
doubler, 12.5 kv ins. . Sd adue edee $14.00 
2. 6250 volts 80 ma, ungrounded, GE. voltage 
DN, TE Rs occas oh ccwascvusa ces . $12.00 
3. 2 secondaries at 500 volts 5 amps each, wt 
210 pounds ni $50.00 
PULSE INPUT TRANSFORMER, senile core, 50 t 
4000 ke impedance ratio 120 t 3350 ohms. . $3.00 


PULSE TRANSFORMER, UTAH 9280 $1.50 
PULSE TRANSFORMER, GE 68G 828G-1 $5.00 
HYPERSIL CORE CHOKE | Henry, Westing 
house L-422031 or L-422032 $3.00 
VARISTORS: WE D-171528, D-161871-A 
each 75 
Clough Site Ralidiaes Capacity Bridge, 
model 230A, new... $50.00 
Audio Signal Generator, Hickok 198, RC tuned 
20-20,000 cps $45.00 
— UG-167/U 2.00 
UG-10 1 80 UG-190/L 1.00 
UG-12 t 80 UG-201 /U 2.00 
UG-21 80 UG-245 /L 60 
UG-22/l 80 S0-239 28 
LG-24 | 80 PL-259 28 
UG-25/1 80 (for small cable) 
UG-27/1 50 M-359 28 
UG-29 1.00 UG-266 1.00 
UG-30/L 1.00 : 
UG-30/L special 1.00 PL 54 10 
UG-58 60 PL 81 50 
UG-59/L 1.00 AN-3102-148-5P 25 
UG-83/L 1.00 AN-3102-14S-2P .25 
UG&86/U 1.00 RC-10066-20-1P 50 


METERS: 


0-350 VOLTS, WESTINGHOUSE NX-35 METER, 
1000 ohms per volt, 3! ” 


(0-200 MICROAMPS, MARION 2!” SEALED METER, 


scale 0-100 : $4.50 
0-8 AMPS R.F. SIMPSON IS-89, 2% to 10 me $4.50 
0-3 MA TRIPLETT 3” square 5 $4.00 
0-10 AMPERES. TRIPLETT 327-A, 3” square $4.00 
1.0-1 MA, MARION SEALED METER HM3, scale 

100-0-100 ma, and 115-0-115 volts, 3! $4.00 


100 AMPERES METER SHUNT, G_E., 


W.E. NETWORKS: 
D-1€1638, D-161844, D-162627, D-162629, D-162631. 


for 500 meter $1.50 


D- 162632, D-162624, D-162635 $1.00 each 
CAPACITORS: F 
Feed thru, ceramic, 55 mmfd, 1000 VDC, threaded 10 each 
Feed thru, silver mita, disc type, 300 mmfd, 500 v 20 each 
Ceramic double cap, 55 mmfd, 10,000 v 50 each 
Mica .005, 2500 W.V. DC 10 for 5.00 
TRANSMITTING OIL-FILLED CAPACITORS: 
2 mfd 1000 WV 1.00 
| mtd 2500 WV 1.50 
25 mfd 4000 WV 90 
15 mfd 4000 WV 1.00 
2 mfd 4000 WV 5.00 
| | mfd 7000 WV 2.00 
075 075 mfd 8000 WV 2.00 
2 mfd 10000 WV 5.00 
| mtd 15000 WV 25.00 
BATH-TUB CAPACITORS: 
| 1 mfd 400 WY 08 
| 1 mfd 600 WV .08 
5 5 mfd 1000 WV 35 
5 5 mfd 300 WV 25 
25 mfd 25 WV 10 


DM-43 Dynamotor, G.E.. 24 v, 515/1030/2/8% volts at 
250/280 ma, new, export packed 
Loop MN 20 E for MN26, D.F.. new 


Flexible aluminum alloy conduit, with tinned copper braid, 
LD. 15” or 34”, 88” long, with hitting 50 


Stranded aluminum flexible shield conduit, I.D. 34” 05 ft 


$10.00 
$10.00 


ELECTRO IMPULSE LABORATORY 


Red Bank 6-4247 


Red Bank, N. J. 
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Cable: Communidev, N. Y Tel: AD 4-9277 


COMMUNICATION DEVICES CO. 


2331 TWELFTH AVENUE, NEW YORK 27, N. Y. 


TO WHOM IT MAY CONCERN: 


One thousand circulars were random mailed to clinics, labs and the radio industry, describing the remarkable INFRA 
RED IMAGE CONVERTER TUBE as advertised by us in the February “ELECTRONICS”. The response was overwhelming. 
If we inadvertently missed you. please forgive us. Write for details, or. ORDER now and “see” for yourself what the fluo- 
rescent image on the face of the tube will do in the dark with infra red filters. All are brand new surplus, guaranteed, packed 
in individual boxes, each including schematics for portable or fixed power supplies (2500 to 6500 V. at 1 Ma.), plus additional 


data on its history and applications. These I.R.I.C. tubes are priced low at...... $9.00 each. Mounted Filters, infra 
red ...$.35 each. 


While on the subject of complete, clean and quaranteed surplus items for communications, we list here a cross section of 
our inventory: 


BC-339 Fed. Tel. & Tel.. 1 KW Transmitters, 4-26.5 Mc; box, 
220V.50/60 cycles. All are complete. UNUSED, 
export packed. 


shock mounts and other accessories. For 
broadcast, teletype or communication link. Export 
packed. (Two full pages describing it in catalog). 


BC-640 Bendix, VHF Airport ground control transmitters, TDE Westinghouse, 300-18.100, CW/phone for ship- 
110V AC. Complete, UNUSED, export packed. board, with all tubes and motor generator; abso- 

lutely cl q 

Cw-3 Wil ox, fixed frequency receivers, 110V AC, with maoty seen © sented 


Collins 32-RA: Meissner 150-B: AVT-112A, AVR-20A:AVA- 
126A and others for portable. mobile or aircraft. 

TOWERS NEW manufacturers stock, self supported or 
guyed towers made of durable aluminum alloy 
able to withstand a 90 M.P.H. wind top loading. 
In 10 ft to 100 ft heights, for AM. FM. Television, 
Airports, etc. Shipped knocked down. 


manuals, tubes, 
packed. Each .. 


1 set of coils, 

. $29.50. 

Point-to-Point radiotelephone relay. SCR-528, 20-27.9 Mc 
with transniter, receiver, interphone amplifier. all 
tubes, dynamotors (12 or 24 V.), extals, micro- 
phone, headset, antenna mtg and whip, control 


UNUSED, export 


Why not write for our bulletins pictorially describing the above and other items of interest to 
yourselves or to your accounts. Veey tredy pours. 


COMMUNICATION DEVICES CO. 


FOB: WHSE 








u BRAND NEW! 
BRAND NEW! 


1 5” TELEVISION 
orC. R. TUBES 
5BP4 BLACK & WHITE 


PICTURE TUBE 
or SBP1 GREEN—MED. PERS. 


a <t. SS 
ELECTRONIC SALES CO. 


Dept. E-1, 3923 Van Buren 
Culver City, Calif. 












FOR SALE! SURPLUS INVENTORY 


CONDENSERS M!SCELLANEOUS 
.001 mid 600 Volt Paper Tubular Pn ma SOL6 Output Transformers 
.002 mfd 600 Volt Paper Tubular Condensers Ott t ; 1 t 
"004 mid 600 Volt Paper Tubular Condensers 07-0! se ue sconce hate ail ladths 
.02 mfd 200 Volt Paper Tubular Condensers peat hono-Radio AC Switch 2 Pole 3 
.l mfd 400 Volt Paper Tubular Condensers osition 
100 mmf 500 Volt Mica Condensers Bathtub Condensers .1 mfd plus .05 mfd 600 
1 mmf 500 Volt Ceramicons Voit 
te meaty a Pilot light Sockets 
mm eramicons 
Standard Brand Oil filled Condenser .05 mid Alden Motor Plugs Male and Female With 
7500 Volt Bathtub Condenser .05 mid 600 ones 
Volt 2Q4 and 50B5 Output Transformers 
SPOT CASH AVAILABLE FOR YOUR SURPLUS STOCKS 


ELECTRONIC CORP. OF AMERICA | 4i'%,2x%2” ...CVste 138 


353 West 48th St, New York 19, N.Y 
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A 
Z ; 
g SHIP TRANSMITTERS, wary eps AND RADAR’  ; 
4 ET-8023D1—200 watt ship transmitter. Mfr: RMCA. | New $550 ea. © TBI—350 watts ew, 60 watts phone. 176-600 and 2.0-18.1 4 
4 s TAJ watts cw, 150 10 watts « 20.0 mcs. @ TCE-2 transmitt ¢ = 136A-Mackay A 
A aie transmitter, with 115 V de m/ey S115, oer set. e RAK- ow frequency panckvore: axcell. co SAG: less power supply, 4 
$65 ea RCA-250 watt radic 110 ac D nt, S825. e Unde rwater Sound Beacons — Model NAA 4 
; ~ watts audio at 10 hos le for ae hi irs’. NEW riginal packing, $300.00, © Also various parts of 4 
SK. ‘SF. ‘SL. "SA ind SO radar. % 
, MOTOR GENERATORS & CONVERTERS - — - DYNAMOTORS- — INVERTERS 4 
‘ a large Vv r Pr, nput 18 outputs 
AIRCRAFT EQUIPMENT, ASB-5—515 Mes. Airborne Radar. Brand $150. e GP-7 safe siapecs al omplete« 3 
¥ New. 8100 ea. 26 w. Complete. $125, ‘ —Bilind 1. at ing apt. ‘ ” mes. New o ¢ 
¥ ———— lagcreos me 1 fier cans 7° m rates from 110 4 
2 Ne tu -269 and SCR-27 N sets and componen . cll and De-i r Kits. e §6Propeller 4 
% Protrac tone n mahoga nt case. $25 ea, yA 
, - —_Pp ~ | We carry an extensive stock of marine and 
MES STOR: aPLIERS = FRRION aircraft accessories, as well as end equip- 50, 000 STANDOFF INSULATORS % 
: . gi teem ment. Request for quotations from govern- brass or bro Z 
more than | ments, manufacturers, laboratories and in- ises and caps—I2 in. @ st ea. % 
stitutions are especially invited. Thousands of strains and feed thru’s too e 
y Terms: Cash or net 10 if rated. Prices fob our warehouse. All material offered subject to prior sale. % 
‘ 4 
COMPASS COMMUNICATIONS CO. 3 
% 37 MONTGOMERY ST., DElaware 2-4656 JERSEY CITY 2, N. J. A 
A NSS SSS SSNS SSS SS SS SS SSS SSS SSS SSS SSN NAS ¢ 
278 


March, 1949 — ELECTRONICS 








@ SEARCHLIGHT SECTION @ 








Yes DirF the 
HOTTEST LIST 
inthe LAND. brim full of 

électronics, hydraulics, air- 
craft parts, gadgets <> 
Rush me your nam TODAY 


LEAR ROTARY ACTUATOR Type 111 


1 to 5 RPM. 10 to 27 Volts 
AC/DC. Split field series re- 
versible motor. Laminated field 
Double spline output shaft 
Adjustable limit switches. OD 
8x5x 4". Wt. 414 Ibs 


New ea. $7.95 


The answer to your remote con- 
trol problems 


AY AUTOSYNS 


These pioneer autosyns will operate on 6-12 
Volts 60 cycle (26 V 400 cy 52V 800cy). The 
receivers can be used as transmitters. Perfect 
condition 











» DUAL INDICATOR 
oe OD6x3' 4x3'4”. Wt. 1'4 Ibs 
| ea. $2.9 


POSITION TRANS- 
MITTER 


OD5x2! 2x2! 2”. Wt. 34 Ib. 


ea. $1.49 
SINGLE INDICATOR 


7 D4! x3! 4x3! 4” r, 


= ea. ‘$1.69 

iB AUTOSYN UNIT 

= “~ OD2! 4x2! 4x2”. Wt. 4 oz 

‘ ea. $1.49 
500 CYCLE GENERATOR 








AMPLIDYNE 


GES5AMSINJSA 
nput 60-0-60 V 
it at 8.8 


bs. Bran 
EVERETT 





28ViKn 
> out 
1 watt 











Satisfaction Guaranteed or your money back 


Hundreds of bargains in our free illustrated list. 


DICK ROSE ERECO 


2912 Hewitt Ave. Everett 20, Wash. 
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On 


Oru= 


mounting: new, factory packed 
$4.95 


1 N OD 


ee) se me. 


POWER SUPPLY has 


for worthwhile savings to you 


CAPACITORS 


Standard Brands 


ELECTROLYTIC: 


500 mtd @ 209 
d-cwv; 2 insulated | 
terminals; 2” dia 
x 4',” can: mount- 
ing bracket; new. 
factory packed, | 





MICA 
00! mtd 5 
000 v d-c 2 
amp @ 0 ke 
18 amp @ |.000 
ke, if amp @ 
300 ke: 10' 





4” x 0.a. 
height: new, fac- 








tory packed (CO- 
(Ast $ .95 . $25.00 
A-1 JF-1 cD-1 
2 mfd. @ 600 v d-c; tubular 
ou $ .39 POWER SUPPLY KITS 
3.5/.5 mfd 1,000 v d-c, oil of yt nbd wave high voltage trarsiurmer. rectifier, 
ici $901 2 KENYON TRANSFORMERS Type $-13463: 115 v 60 © prt: 
1.0/1.0/1.0 mtd 3.000 v dee ‘4 vill cane uae a ma. Coupled toye:her they give 
See ethane ne ernins. ieee. ' KENYON FILAMENT "TRANSFORMER .yoe 1-389: 115 ¥ 
ed sections 60 c pri.; 2.5v ct sec. @ 10 ames; 2 eee v test. 
2 866A tuoes. 2 JOHN pif ae 
.12 mid @ 1265 v a-c. 60 CH 4 CAPACITORS, Cat. #23F47: 2 any 4,000 v d-c 
single phase, 5 kvar $17.50 COMPLETE $35 00 
1.25/1.25 mfd @ 7,500 v d-c #2 De yeu need a low voltage supply? Then don’t pass this up! 
Net wt. 2! Ibs $12.50 Th 
' THORDARSON TRANSFORMER ig Phe 92R2t: 115 v 60 ¢ 
1.0 mfd a 000 v d-c: net a. . ri. 5 Eng wow “ger 2 200 m #2: Sv @ 3 amps; 
65 Ibs. +107) $36.00 
' THORDARSON ‘CHOKE “ype 7. pres 15h @ 150m 
VACUUM CAPACITOR 508 2 fgets PT-SC mfd @ 600 v é- ry oll filled: 
2 - - 
mmid @,, 32,000 v dc; tubu- 1 | sts RECTIFIER TUBE: | SOCKET: 
a: new, = FOR 














DRY DISC RECTIFIERS 
Continuous Duty Ratings 
1.8vd-c @ 1.0 


T-102—Filament Transformer, 
American Transformer Co. Spec 

29106, Type WS .050 KVA, 50/60 
5 Single phase, 35 KVA test, 




















WESTON MODEL 476 
face, calibraed to read 0 to 120 


3.5 v ac, FWB, 12 KV D.C. operating. Primary 
amp. $ .90 
6.5 Fwcr, 22 “a 3.0 115 V., secondary 5 V., 10 amps 
PE ay ” e 1.20 with integral standoff insulator 
eee HW. 20 é- 75 and socket for 250T 2 
O56 ¥ 0-¢. Oma d-c < and 5563, etc. rectifier 
0-54 v a-c, FWB, 1.6 amps d-c 4.40 tubes . $12.50 
0-154 v a-c, FWB,°600 ma d-c 6.85 Net Wt. 15% ibs. “Din sy" Wx 
0-180 v a-c, FWB! 400 ma d-c 6.90 "Dx 12” HO ‘A 
KILOVOLT METER Voltage Regulators SPECIALS 
WESTON MODEL 301: 20 k TRANSTAT 
@ 1.000 ohms per v: 3” face| 115 v 50/60 input: 103 to 126 ERD tis v 300 Rete a ie 
calibrated to read 0 to 20 kv v output @ 2.17 $9.50 12” $1.06 
1 ma full scale deflection: flush TRANSTAT cosse 0 
type, calibrated for steel panel 115/230 v 50 60 c eee 0 to 260 F ENWALL THERMOSTAT 
mounting: used wit Weston v output @ 2.5 amos $21.50 SWITCH: eo a from 
Precision 20 meg resistor (orig TRANSTAT: —50° to +400° F.; 110/220 v: 
cost over $125.00). which is in- 115 v 50/60 c input; 0 to 130 ¥ | 2500 w contacts $1.60 
cluded. plus standoff insulators euteut, @ 10 amps $24.50 | WESTINGHOUSE METER 
and mounting clips $18.00 | VARIAC: MULTIPLIER: | meg: 1/100% 
115 v 50/60 © input: 0 to 135.v | accuracy; wire wound; nonin- 
output @ 5 amps: cased...$14.50 ductive .... $1.25 
A-C AMMETER SOLA CONSTANT VOLT- WESTERN ELECTRIC Time 


DELAY RELAY: =250A 


AGE TRANSFORMERS: 220 v, 60 ¢: adjustable a 





=" 









All merchandise in ‘as new 
shipping weights. Terms are 30° 


-and for special 


condition. Add a 





95 to 125 v 50 ¢ input; 115 v | % 15 minutes $6.50 
amps, has 3 amps full scale output: TUBE WL 386/ML-3W: 125 
deflection; used with 40 to | 30 va $ 6.00 250 va. $18.00 ky X-ray rectifier; oi! immer- 
current transtormer, which is 60 va 8.40 500 va 34.06 | sion type: filament: 10 v @ 
included $8.50 20 va . 13.20 11.6 amps seees $32.00 
TUBES 
TRANSMITTING THYRATRONS RECTIFIERS 
RK75/307A 4.50 2D21 Min. 1.25 3718 5.95 
T 3C23 4.75 
Wis33 750W var FGBIA 4.75 = — 
Tt 7 C6A . 8.50 872A 1.75 
riode - 17.50 Cés 9.50 3822 2.95 
714AY Magnetron... 9.50 931A Photo-Mult.. 2.75 4B28/289414 6 Amp. 
730A Magnetron... .10.75 All Tubes New, Boxed eee 3.95 


pprox. 20% to net weights for estimated 


All prices f.o.b 
Angeles Warehouse Write for additional detail information on any of the peta aan 
Y Tel dison 6-539] 


fe with order, 





balance C. O 





1527 E. SEVENTH ST. 


EPCO 


LOS ANGELES 21, 


CALIF. 
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q SEARCHLIGHT S SECTION @® 
[BRAND NEW ‘:iS°%." GUARANTEED || boeakeenneilg 


Used = illuminat- 
ing meters, compass 

POWER VOLUME @g> OIL CONDENSERS 
RHEOSTATS CONTROLS Famous makes 


dials, airplane in- 
ALL BRANDS 
25 Watt — 98¢ ea. 











lamp from base to 
use in models, doll 


houses, miniature 


struments, etc. Sol- 
dering iron removes 
CARBON ———— GUARANTEED 
NEW—most with 








6 ohms ,60 ohms 














ohms 
10 ohms 200 100000" ceramic pillar insul. trains, Xmas trees, 
s 1200 100000 .1 Mfd—3000 vdew ase Se etc 
1K 147000 25 Mfd—3500 vdew » Las 
2200* Cc 150000* | 1°0 Mftd— 500 vdew 28 a ay Mazda G.E. 328 
4000 200000 1.0 Mfd 600 vdew 35 » 6V..2A 
OO 250000" dew 
Mane” -senana Ries S5O00D - 4 ora ay —— - Photo, 3 times actual size. Glass Bulb ‘” x %” 
100000 300000 4.0 Mfd— 500 vdew 59 Either type $1. 50 doz. $75.00 per M. 
, 200) 500000* | 4.0 Mfd— 600 vdew........ 69 
15 25 30000) “<a 00000 | 6.0 Mftd— 400 vdew ; .75 
2° ot 12 : SOK) * < - 700000 6.0 Mftd— 600 vdew.. 79 
Me gwteame = 1i'meg* 115 Oat too tae oc: a] | ALNICO FIELD MOTOR 
_ att — ea 14.0 Mftd— 600 vdew 1.44 ~, 
ms 2500 ohms 3000 ohms | ————— WIREWOUND 15 0 Mfd— 600 vdow aes 1.87 
7M hms 10000 1 hms ohms 15.0 Mfd—1000 vde 





3Y4” x 1%" 





1000* | 4-4-4 Mfd 400 v« low 3 sec. 4 prong 
49 


“es Others » 20. 1000 | plugs in can 44% high x 3” Diam. $1 
20 s io ‘ 25 2000 
a = oO 3 a. Oc 2500 e 
308) 197) 30 2 oats iS) lf cz) ELECTROLYTIC 











: 4 4" 4 5000 > 
sf ohms OO w ‘ ‘ "Ty 100 ofa Type 5150 CONDENSERS 
Discounts to quar tity weer 200* — 1o00g* | Par ra FP type in cans 2 
2K Smatier Lots 10000 4 ! lew & 80) Mfd/50 
400° 25¢ ea 20000 gh x ~" Dia. $0.59 
mfd 4 > 4 69 


AB CONTROLS - | ABBR [siah eae oh 2 ei 



































—— DUAL CONTROLS ——/ |2 2 fd lew 2 ion 1.29 Operates on Flashlight batteries, speed depending 
Type J ‘ 12 dew sect 2.49 peter Mag Bh aie Me a on 6 — full power 
) t A nd speed on be i 
= 7100 ohms RBON ; e bombeights, Automatic pilots, “9 ag 250 $5.00 
a4 el : BATHTUB A nowly Written (1948) ana dein Photoelectric tubes 
200 470 6 rie Eye) Circuits and Rela 
33 Ss © CAPACITORS ise $1.00 
g 0000 oO er onenn, or TELECHRON 
- Sc Famous makes—All 
0 1 
1000 joan Brands Guaranteed New SYNCHRONOUS MOTOR 
1200 15000 Oil filled bathtubs ene Ste 1 Re, 
1500 16000 033 400 V 17¢ i V—22¢ per minute at this 
000 20000 1 05 200 V—23e 23¢ SPECIAL PRICE $3.85 
§.0 m 05/400 4 19¢ 19¢ 
ee eK 05/600 V—21¢ 21¢ Many other speeds 
Type “JJ” 5 , ; : 1/200 V—17¢ 23¢ available at $5.25 up 
ms A i Pg inch Tt 400° V—20¢ 20¢ 
2 1) V—23¢ 28, 
2 Bm) \— 2c it 1923 BLAN 1923 
2 c 10,200 V—22¢ 34¢ 192 
2x 1.0 meg * TERMS «+ 10 600 V—30¢ 30¢ 3 
Type “as cash with order—balance en) ‘iy y ae ae 38 7a aon Exper 
—_ Cob—FOB our warehouse NYC 2x.1/600 V--29¢ — 3x1.0/100V —25¢ 64 Dey St.,. flow York 7, N. ¥. 
3x 350 ¥ 3 ' ‘ on No Orders Under $5.00 Please. All | 2x 1 1000V 31e 
x 00K x 800 K x1 Merchandise Subject to Prior Sale ELECTROLYTIC BATHTUBS 
edt R Open Accounts to Rated Fy ¢ +4 
Concerns 5 23 40m i 30e D. C. MICROAMMETERS 
WRITE WIRE PHONE Write for Free Bulletin 330 2x200/9N oad )-100 ua. 4” sq. G.E. DO 58 . . $12.00 





)-100 ua 4%” round Weston 643 .. 14.00 

»-50 ua 4%” round Weston 643 15.00 

CO. INC. ois, Sco eee ae 
bd 0-60 ua 3” eq. G.E. DO 50 ..... 12.00 


161 Washington St., N. Y. 6, N. Y. WOrth 4-0865 R. F. MILLIAMMETERS 














100 Ma 3%” r. Weeton 425... = 00 
120 Ma 2%” r. Weston 507 7.00 
10 Ma 4%” r. Weston « vacuum) 22.00 
2 Ma 4%” r. Weston (vacuum) 26.00 















UNUSUAL PRICES 
FOR PERFECT STANDARD MAKE TUBES 


minimum order $10.00 
add postage or tubes 
will be sent by Express 
_ Collect 


A. C. heparan 


0-300 v 3%” r. Weston 476 ctr; 


Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 

























Rectifiers ot aed i 
2X2... 40 95 


ROTARY 
STEPPING SWITCHES 





TN $1208 KIS ae 360 7 ALL NEW—ORIGINAL CARTONS 
eH 861, 19 AUTOMATIC ELECTRIC—25 steps, 4 levels, 
12.00 162 12V. DC. coil—Special price—$12.5) 

20.00 It 1.50 5BP4 3.50 Clare Relay—Type SD-14—20 i 6 
ety Me 1.40 501 1.95 levels, Coil 12V. DC. Lists at $40.26; our 
2 SOTA 1.50 565 1.95 . 

50.00 302 S025 300 7DP4 9°95 price—$13.07 

ee.0e | C3) 3.50 Acorn =, LOBP4 37.00 Also have Jones Plugs & Terminal Strips, 
. 20 94.4 ee rg 14 4 2 4 a 1 RPM Motor, Littelfuses’ & holders, etc. 
20.00 Sst 1.35 3 45 15AP4 135.00 Write for list. New equipment; not surplus, but at 
185.00 bs 1.25 2.7 ’ 29 20BP4 270.00 less than surplus prices 





NEOMATIC, INC. 
938 W. Washington Boulevard 
Los Angeles 15, California 


LIBERTY ELECTRONICS INC. — Livgty St ‘worth aazes) 


In Electronics since 1925 








ELECTRONIC TUBE-MAKING SURPLUS FOR SALE 
MACHINERY Ta ee ne eee AN/APR4 RECEIVER UNITS 





For manufacturing radio tubes, electronic os eta i : ae Two receiver units, 3 TN-17 Heads, One 
tubes, cathode-ray tubes, lamps. New and VHF var. condenser. terfl 4 : TN-16, 18, 19, and 54; All Like New. Com- 
used. Reasonably priced, satisfaction haft gang s0uut 4.90 plete Lot $425 Pre-Paid Freight to Any- 
guaranteed. ‘ 1uf 5.90 where in Ss. 

— aetna SALES CO. - deg dol 5 nae JES 79711 tronics 
67 E. 8th New York, N. Y — ¥ rk 18, N.¥ 68 Post St., Sar K« Seara Calif 
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NEW TRANSFORMERS 
And CHOKES BY 
POWER CONVERSION CO. 


TRANSFORMERS 
INPUT: 115/230 V.A.¢ yr 60 OUTPUT 
2500-0-2500 V.A.¢ 2000 V.D.C. after che © input 
filter at 500 MA.) NH- 102 $39.75 


ALL FOLLOWING TRANSFORMERS 
5 v. A.C. 60 CYCLE INPUT: 





OUTPUT 30-0-750 V.A.C 600 V1 

choke input filt er at 250 MA.) Includes ¢ V.i 

winding at 5 amps and 5.0 V.A.C. winding 

amps. NH-1 

ol TPUT: V.D.¢ 

che Ir t V 
VASA ng 
at 250 MA 2Vv 
Ds and VAC 
plus tra te 

eee eae a al eee MA. 24 V.A.C 

mps; 6.3 V.A.C. at 6 amps. Designed 
arph us Receivers. NII 


ptahainbede! 


6.3 V.A.C. at ¢ 








24 V.A.C. at 2 
2.5 V.A n tapped 
d. Open fra 
1s operation @ #4 20 
CHOKES: 
NH-11 8 Henries at ’>MA i k wn 
nsulation . $8.67 
NH-116—5-20 Henry ) MA nging hoke 
5,000 volt insulation $8.37 
NH-117—8 Henries at 700 MA. filte wke 500 
t insulation $12.90 
NH-118—5-20 Henries at 700 MA neing choke 
7 It insulatior $12.45 
ALL ABOVE ITEMS BRANT NEW 
NOT SURPLUS 
METER elntehiors 
Ba Balar z Sw ised to 
read batte age and to switeh 
load ne | nother 
Conta 2” We N 
In’ V DPD T 
125 V. pilot 
b ‘ a 
“a J NEW 


GASOLINE a 
HOMELITE ENGINE: I 





arg batt 
r Teste 


$79. 50 








RECTIFIER UNIT—110 V. 6 \« nput: output 
12 V. DC 10 amps. Electronic Lab. Mig. Price 
29.95 


SOLA coger dbs ht a TRANSEOREES 


phas 





115 vs amps. Price t $69. 50 
Lead bl Vig i he aa 229144 
age Range | 2 ps. Pr 
NEW ° $9. "95 


MOTOR CONTROL RHEOSTAT STANDARD 
BRAND li d sire wound cont D-150 


att 8.28 ohr Arn Price... . $1.75 
GENERATORS 
F input K Output Stock No. Price 
9V. DC 405 V.95 MA DM 635 X $3.95 
av. De 450 V. 60 MA/witt 
Blower D 9450 3.95 
12 V. Dé 220 V. 100 MA D 402 3.95 
12 V. DC 440 V. 200 M\ D401 7.95 
12/24 V. DC F/No. 19 MARK II®P/S Ne 9.50 
12/24 V.DC 440 V.200MA& 
220 V. 100 MA D 104 995 
12/24 V.DC 500 V.50 MA USA/O151 ~— 1.95 
13/26 V. DC F/BC-645 a 101 2.95 
14 V. De 230 V. 100 MA DM 20 3.95 
28 V. DC F/Comm. Receivers DM 32 1.95 
28 V. DC *400 Cycle Inverter 
2 i 





med MC 149 F 12.95 
Address Dept. E 


All Prices tote 
F.0.B., Lima, 0. « 25 Ord 


' 
°o Deposit on C.0.D. 


FAIR RADIO SALES 


132 So. Main St. Lima, Ohio 


SELENIUM RECTIFIERS 


AND SPECIALIZED ELECTRONIC COMPONENTS 





















SILVER CERAMIC TRIMMERS 


Type 820-Z 5-20 Mmfd Zero Temp.......24¢ each. 
Type N-300 5-20 Mmfd Neg. Temp..... 24¢ each. 
Nat'l Velvet Vernier Planetory Drive 
From “AM” Dials 5 1 eac’ 


COLLINS FILAMENT “TRANSFORME 





PRI: 210/220/230/240/250 VAC. 50/60 CPS 
SEC: 7 VAC C eas @ 24 Amps. Herm. Seale 
Insulation 2500 Price $1 95 





OIL CAPACITOR 


-125 MFD. 27 KV.DC. 


With mounting brackets $4750 


FENWAL THERMOSWITCH 


Normally open or closed. Adjusta- 
ble from —40 to + 400° F. cach? | 25 





























THIS MONTH'S SPECIALS 


TRANSFORMER 


HIGH CURRENT 
AMERTRAN 


5.1 Volts at 190 Amps. 
Primary 105/125 Volts 





Can easily deliver 250 Amps. Insula- 
Approx. Shipping 


$1750 


tion 35 Kv. Test. 
weight 96 Ibs. 


Plus $2 crating charge 

























Full Wave Bridge Types P pes 
; ~ iat Full Wave Bridge Types Full Wave Bridge Ty 
nput utput 
O-18VAC © 13*VDC npu Output _ ot et. CStEc 
Types Current Price 0-54VAC 0-40* VDC T ’ Cuseaa Seles 
B1-250 250MA $.98 Types Current Price — cart pe 
B1-500 500 MA 1.95 B3-150 150 MA $1.25 150 MA. $.98 
BI-1 1 AMP 249 B3-250 250 Ms 1.95 300 MA 1.50 
B1-1X5 1.5 AMP 2.95 B3-600 600 MA 3.25 mre — H+ 
BI-3 3 AMP 3.49 B3-5 5 AMP 13.95 450 MA. = 
B1-5 5 AMP 5.95 B3-10 10 AMP. 24.95 600 } A> 2-35 
BI-10 10 AMP 9.95 1 AMP a95 
B1-15 15AMe. 13.95 Input Ma} = : SAN 95 
B1-20 20AMP. 15.95 0-72VAC 0-54*VDC AMP. $95 
B1-30 30 AMP. 24.95 Types Current Price sn AMP 15.95 
Bi-40 40 AMP. 27.95 9 2 AMP 95 2 7 
Bi-50 SOAMP. 32.95 oes 12a) Cae OAMP. 27.95 
- 60 AMP. 36.95 Bees 3.256 6 B2-30 30 AMP: 36.95 
B4-10 10 AMP: 32.95 
Wi eSB 
@-115VAC /DC 
T r Pri 
he agua 8 oe en ll gli CENTER TAPPED TYPES 
5 50 MA. 9 
+ aev ac 0-130" DC B6-250 250 MA. 2.95 
Types Current Price 7 5.95 In utput 
3B7 4 AMP. $32.95 21.95 12-0 mV AC % 8*VDC 
3B7-4_ 6 AMP 48 5 MP 24.95 ye Curr one a 
3B7-15 15 AME 70.0 B6-10 1O AMP. 36.95 . AMP i235 
Inp Jutput In Output 30 AMP 17.95 
0-234V AC 0-250*V DC 0-234VAC 0-180*°VDC 40 AMr 21.95 
Type Current Price Types beiper Price 0) AMP 25.95 
3B13-4 4AMP. $56.00 B13 5 MP $54.95 OAMP. 34.95 
3B13-€ 6 AMP 81.50 B13-10 10 re 69.95 C1-120 120AMP. 46.95 
3B13-15 15AMP. 120.00 —_ 











* Select Proper Capacitor From List Shown Below, to Obtain Higher D.C. Voltages Than Indicated 








RECTIFIER MOUNTING BRACKETS 












































SHEET METAL MACHINERY 


NEW and Used — Brakes — Shears 


Forming Rolls — Folders — Punches — 
Di-Acro, Pexto, Niagara & Whitney Equip- 
ment. 
R. D. BROOKS Cco., INC. 
361 Attantic. re pe Mass 














For Types BI through B6, and Type Cl $ .35 per set RECTIFIER CAPACITORS 
For Types B13 -80 per set 
For Types 5B 1.20 per set 
CF-13 6000 MFD 10VDC $2.49 
CF-14 3000MFD 12VDC 1.69 
c P-ib 6000 MED 12¥ DC 
>F- 1000 MFD 15VDC 
precermusmstliapenennngpaneen RECTIFIER CHOKES CF-2 2000MFD 15VDC 
All Primaries 115VAC 50 60 CF-3 1000 MFD 25VDC 
Cy Type Amps. Pri c “4 2X3500 MED 25VDC 
" *F- » > 
Typet Volts a Price HY2 03 Hy 2 $2.25CF-8 1500 MED yoR 
“12 15 4 be HY3 03 Hy 3 2.950 CF-7 3000 MFD 35VDC 
5 ¥ HY5 .02 Hy 5 3.2588) CF-8 100 MFD VDC 
5 4.95 , ° 
107.95 HY8X5 02 Hy 8.5 7.95MCr!9, ,SOMED S0vDC 
Se HY10 02 Hy 10 9.95 Cre, 200 MED 150V 
. , F-1¢ 500 MFD 150VD ; 
HY12 02 Hy 12 12.95MGri1 100MFD 350VDC 2:25 
All TXF Types are ga HY15 .O15Hy 15 13.959 CP-12 125MFD 350V De 2.49 
to Deliver 32, 34, 36 Volte 
VARIABLE AIR TRIMMERS METERS 
Standard Brands —Screw Driver O-15 MA.D.C. Weston $506 2" Rd $2.% 
Adjustment 0-50 A.D.C. Weston #301 3%" Rd., Enclosed shunt 5.50 
Lots of Lots of 0-60 A.D. West., w. shunt, 2° Rd., aircraft 
rs — oi 4.0.6. W h *R ircraf — 
- ae - Ww. . , 
7.5 MMF $290 $27.00 pn est shunt, 2% d., aircraft os 
25 MMI 3.10 29.00 0-8 V.A.C. G_E. 3%" Round 2.95 
2 MMI _ - aa ae 0-30 V.D.C West. 2%" Ra aircraft type 2.95 
00 -300 V.D.C ° 
a. a rt a 0-300 V.D.C. 234" Rd, Bake . 2.95 








To avoid shipping errors, 


kindly order by type #. 





ATTENTION ! ! ! 


ag EXPORTERS, SCHOOLS 
vV'T AGENCIES, LABORATORIES 
Our enuinencinig staff is at your service to facilitate 
the application of rectifiers to your specific 
quirements 


Write for quantity discount on company letterhead 
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71 Warren St. 


Minimum order $3.00. No C.0.D.’s u 


$25.00. 25% deposit on C.0.D. Add 10% 


for Prepaid Parcel Post and handling. Te 
Net 10 days to rated concerns only. 


Orders Promptly Filled From Our Stocks 
All Prices F.0.B. Our N.Y.C. Warehouse 


+- OPAD-GREEN COMPANY —« 


Phone: BEekman 3-7385 


All prices subject to change without notice 


New York 7, N. Y. 


nder | . 


rms: 
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GENERAL RADIO WESTON All Brand New in Original 
620-4  gaeumacaiadaion FREQUENCY ME MODEL D< ~ LA 35.00 
TEE $375.00 796 MEGOMME TE M ( ) Megoh Factory Package 
dental frequency measure t be s 50.00 MAGNETRONS TRANSMITTING 
107-M ‘ ARIABL E INDU« TORS. .$ $5.00 BOSTON GEAR WORKS 2122 $15.00 | TBE oroceee sere -$ 2.95 
LBT-150 TWINTABLES § 20.0) 2338 ¥ 
a5 - A PREQUENCY iimir MONITOR Gea an luction 150-1—NEW) sia 38 ° 13:98 vr: oom Nadse 30 
$125.00 $123. wesees 15.95 bs s 198 
429 os 15.95 4.95 
FERRIS BOONTON ZIGAYV .... 0000. 9.80 L4 7.95 
140-4 BEAT FREQUENCY GENERATOR 725M oo c eee seeses 12,50 | 446A (2040) 74 
16-€ STs). SIGN Al GE NERATOR $550.00 | Jeon 19.95 
K \ ) Cps t Me + 2 Output 1 eee -. 200 
34-4 UHLF, CRYSTAL CALIBRATOR att tog ee | 2188 22. 9.95 
ete aa $175.00 5-A_ EM, SIGNAL GENERATOR 8350.00 78 2 SR8 | abe 2 633 
<i 4 a ene and 38 To 50 Me dan teseen 4.00 | 807 1.19 
‘ oe. Volt outpu 225 Ke 726A Hi fe 4-50 
69 
WESTERN ELECTRIC 120-4. VM. Fr. CIRCUIT CHECKER § 95.00 SPECIAL PURPOSE 1625 149 
TS5/AP RANGE CALIBRATOR. .§ 65.00 peg ite with haa (B24 ie 2.95 | te8 ate 23 
SWEEP MARKER GENERA VR-150 -69 | 7193 (2C22) .29 
TOR) .25. 1 10 Nautical & 724B 1.95 
Statute Miles—NEW 2051 49° RECTIFIER 
RA-90-A H.V. HIGH ALTITUDE POWER | 2X2A 1.80 
SUPPLIES $ 7.50 RECEIVING | 3B24 ° ++ 195 
A cine — SIN laa BAS i coeeeeeesees 98] GRBe? : 2°93 
D-151794 MODULATOR OIL UNIT § 40.00 bAKS. *° ees 7 19°98 
contains 3} 7C4/1203A “39 | 705A : 1.85 
' \ 12 .39 | : 5 
iDA6GT 39 WL869B . 29.95 
-52 ~ +4 
G. E. Mee cin... 33] CATHODE RAY 
LU RADAR TEST EQUIPMENT. 8 50.00 717 .98| 3BPI . 95 
954 49 | saat oes — 
INDUSTRIAL INSTRUMENTS wed ech nies 
MB-8 MEGOHM BRIDGE : SPECIAL: 3CP1/S1 Cathode Ray Tube with 
4 . GE $ 60.00 Altimeter Markings 98¢ 
Meg a: BOONTON 120A ¥ 
We invite inquiries on risa quentities. 
MINIMUM ORDER $2.00 
ALL PRICES F.0.B. N. Y.C. WAREHOUSE SUBJECT TO PRIOR SALE TERMS—Cash with order or 20% Deposit, 
Balance C.0.D 
THE NATIONAL INSTRUMENT CO ALL PRICES ARE NET, F.0.B., DAYTON, OHIO 
” i " 
FAR ROCKAWAY, N. Y. - 
DUCTS 
CABLE ADDRESS NATINSTRU, NEW : BERD ARS RADIO E Eeineree cee 
U, NEW YORK TELEPHONE FAr Rockaway 7-1123 135 E. Second St. - DAYTON 2. OMIO, - Tel. FUtton 2174 
VAG 1 ANTE NN pas ‘ASB Rad RADAR ANTENNAS : APS-3 & APS-4 3cm search sets complete 
St Nadine pendih conta te = alae Sn “S ob MC a ig SO-12 complete w/trailer & gas driven supply 
} a a o c fc ote ota 
> hat AC KED. ASB Y AGI—same freq. consists < t two 6 element beams gi2. 70 $O-9 10cm shipborne search set compl 
© controls for remote rotati 31.65 vel ol 
DOU Br. Ee ‘STAC KED ASA VAGI—two € element beaine ($70 to 410. Bt 40 APR-1 Receivers 
th hyd c vo controls for remote rotation..... : aeaeee QBF Sonar Sets — 750.00 
ar 494 APR. ch ke 3 to 3300 MC) 5 Nice Seana ee $13.70 $0-9 Pulse Networks 1 microsec 
15 Kwatt — 15.00 
SO Pulse transformers — 15.00 
AY-101D Autosyn w/calibration — 30.00 
GENERAL ELECTRIC WESTINGHOUSE Weston mod. 45 0-25 amp. DC — 40.00 
2J1G1 Selsyn motor _ 2.00 
FG-172 THYRATRONS HYPERSIL Transformers aoe en oe - 
Brand new tn original APQ-2 Transmitter & Power unit — 75.00 
tube ie seed n many industri Pri. 115V 60 cy &% KVA—Sec. #1 240V Westinghouse Freq Met. 58-62 CY - 22.50 
FULLY GU ARA ED at 156A, Sec. #2 240V at A, vt G.R. Type 471A 50,000 ohms - 5.00 
SPE CIALLY PRICED AT $18. 80 EACH 30 lbs teens seeeeees @Q, $11.50 Selenium rectifier, full-wave 115vAC 
i cna bikeene ae 10. ie in Bote as 0 250ma, DC — 1.20 
$10 00 each in lots of 1 $ 0.00 each in ts f 10 BD-77 Dynometer ee 950 
Vacuum tube pump station complete w/pumps, 
manifold, ionization aguaes oven, etc 
HYDRAULIC SERVO CONTROLS Tubes: 3505... 150 803 $00 
Type 1—Sperry type F (or equivalent) for transmitting rotary motior 723A/B 10.00 726A 12.50 
Type 2—SAME except receiver produces linear motion. Either type $20.00 per set 725A 12.50 3BP1 2.50 
(transmitter and receiver). $17.85 each in lots of 1( Write for listings of other surplus bargains. 
LERU LABORATORIES, INC. 
PHASE SHIFT CAPACITOR—4 Stators, single rotor ... $1.92 each; 10 for $16.75 360 Bleecker St. New York 14, New York 
HOYT Model 515 portable DC ammeter, range 0-15 amps.—$3.95 each; 10 for $35.00 
200 WATT WIRE-WOUND GENERAL ELECTRIC SAVE AT AMSCO! 
Ferrule sal RESISTORS AMPLIDYNE Motor-Generator PARABOLIC REFLECTORS—I8* spun alum. 
. are , ee . Alzak fin. for 1200 Mc. up pr. $3.00 
! of full resist- ‘o sists of G.E sash 5KC67BB475 PHASE SHIFT CONDEN SERS—2 sections, 
sions 1%” dia. x 1HP 115V 1 ph 60 cy 5A 3450 RPM split stator 4-15 mmfd. silver plated... 
cont nui ers motor coupled eed — CITORS ELECTRO. 40-40 250 volts 6 _ 
5 ‘ model 5AM65FB31 250V DC y d 
Sean Aebsten “Ghak chas) Geant 3450 RPM Amplidyne generator VIBRATORS—7 prone 2 voit for GE port: “tp 
eplaces erece . 
77¢ each, 10 for $6.10 BRAND NEW $97.50 MICRO ANMETER—Beede 0 200 DG. || ||. .$3.49 
erie —Beede 0-1000 DC $2. 
METER ‘RECTIFIERS lala POEs c csccvene 
Hal nm 
WRITE FOR LATEST BARGAIN BULLETIN WIRE-WOUND RESISTORS vitreous enam- 


eled 10 watt 1, 40, 100, 200, 2000, 10000 and 
' 


LECTRONIC RESEARCH LABORATORIES sh 
1021-23 Callowhill St. New Location Phila. 23, Pa. AMERICAN SALES CO. 


Telephones: MArket 7-6590 and 6591 1811 W. 47th St. Chicago 9, Ill. 
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NEW SHIPMENT 


AC RELAYS! 
or ~xeced Ccs2 x Coil V 60 Cy 
Drs 


A 
Price only 4 95 
Cased AC Relay coceg $s a i 
1/60 Cycles DPDT a 
a 





ally aled 


Pric e $i 95 
Struthers Dunn 2 2367 Coil t 
rly s \ anit “Price $2.95 
Struthers Dunn = 2366 Coit V 
Amp Price $1.95 





110 Volt oC oo type 2058-SMX coil 
42 ¥ COr DPDT plus Holding 





i cé e with mica and 
ale nsulation Price $1.45 
Glass-Ferrule POWER RESISTORS 
Resistance Wattage Price 
5 ohms s $.35 
10 ohms s $.35 
4000 ohms i 3.40 
16K 12 $.40 
100 . 15 $.45 
400 . 15 $.45 
4000 * 15 $.45 
5MEG $.45 
oMEG $.45 
160 20 $.50 
4000 20 $.50 
13K 20 $.50 
212K 20 $.50 
25 K 20 $.50 
1000 24 $.55 
100 40 $.60 
20 100 $.75 
TRANSTAT VOLTAGE REGULATOR 
Li as RH 
ed Nod t ling 5 Volt 4 v 
Cor ange 20 Volt 
mad 2 KV A 
Housed in Shielded ca reenue 
Price $1.65 


115-220 440 TRANSFORMER 





s 1780 RMS _ 
Price only $8.95 


154 GREENWICH STREET 


EDLIE ELECTRONICS, INC. 


MARCH SPECIALS NEW SURPLUS 





Co- axial Cable RG “ u Price $35 1000 Ft 4000-6000 VOLT LOW 
r df ess thar ‘ 
Lite Wire 1s Strands #41 8. 8. ‘Ba CURRENT DC SUPPLY 
Price $2 25 tb , neilieteie aah nh? ted. Re addy ¢ 
a Arey Elec’ trolytic taemeny tr Ye 4x Ibrar n w ple - v a - = s ve 
1 r , erate m 115 volt pe i 
#D8556 Dimen a ~ os $.85 alt i Price Gain ‘Bi 2 50 
Dual ry? Ls Mounted on Ce base t 
ehies Type. “Conuensers Separated by mieral PRECISION RESISTORS 
° ice 
aur Trimier. le ee Types WW3, WW4, and WWS 
High LA eran ‘Assembly sists of a Sick 


Following sizes are 


















, a . in 1% and 2™ tolerance Price $.35 
ene € i 
t a can na Price me 35 1 meg 46.000 2.230 
Coaxial Angle Connector =M , 8 33,000 2.200 
phenol type 1AP Price $.18 each 5 26,500 1500 
U.H.F. Tank “Antenna Quarter-Wa : . 
hg, mount y e bass w th emale coa 7 20,000 1400 
al connector oes h. Suitat i ‘ 6 17,000 1000 
eter band e e Price oaty $.35 268 17.300 750 
5 
RADIO NOISE FILTERS 2 15,000 = 
Mallory NF7-3A—Housed in silver-plated rectansn 125,000 a 
se 3% x 1%" x t 120,000 12,000 125 4 
mphenol AN3I Price. $.45 10,000 ite 
Mallory NF7-4—-H wx —— " 
7 Internal screw termina ew 95,000 8,000 2 
Ps V.D« : Price 3 65 92,000 7,500 20 
Mallory NF2 -2—He u oa te Sa mare ase Price s 35 84,000 4.500 14 
General Electric _ Noise Filter Housed a 82.000 4,300 12 
I ated at 2 40,000 4.000 10 
“Price §.75 500 © 
Bendip model 3937—-Generator Filter—50 amps 54,500 2 
20 Its D.¢ Housed in shielded _containe 
47x34, 7x8" A scons S125 Following sizes are . 
Line Noise Filter_—-Unshielde: sounted on a 5°, or better tolerance Price $.15 
' t. Suitable f lar power Tin 22.000 70 50 
Consists of tw molded con 
enoid choke ‘Price or $ t0 40 aS = 
The following sizes 
UTILITY MODEL NFRD NOISE se ee mea 
ILTER 4.785 23.29 43 
Designed f adios, appliance and electrica 2204 13.52 3.94 
. aipene un ae +s watts - 147.5 13.333 3.5 
i ase e” x 3° x 714” complete 105.8 10.2 1.563 
aie line nnect 
53.% 5.1 29 
Pp ' 1.95 = 
rice only § 53.32 44 25 
Write for New Complete Catalog 33.22 4.35 


TELEPHONE Digby 9-3143 NEW YORK 6, N. Y. 








2nd Annual Penny Sale! 


The biggest money saving sale you ever 
saw. For l¢ more you get 2. $500,000 
worth of Electronic and Radio merchan- 
dise thrown into this sale. 


For Example: HI FIDELITY 

ee ae 000 ohms to 600 ohms. 2d x 

es RAYTHEON No. CRP 

p+ 5A Suitable from preamp 

ee plate to line or phones. Flat 

— -" from 15 to 20. 000C PS. No. Tx 240. 
Ship. Wt. » Ib. 


‘ $2. 29, 2 for $2.30 


PRICE 
Kotati 
Single A: 


$1.49, 2 for $1.50 


Antenna Switching Kelay 15V AL, 
DPDT 10 Amp. contacts, mane release 
latch, 200 ohms. Allied 


$1.49, 2 for $1.50 


Prices net FOB our plant. Include enough 

for postage and insurance. WRITE FOR 

COMPLETE PENNY SALE LISTINGS. YOU'LL 
BE AMAZED AT 
THE BARGAINS! 


niversal general corp. 


| 365 Canal St., N. Y. 13 (Dept. E) WAlker 5-9642 








ROTARY 14V coil 30 
Rt oz.-in. torque, 




















Fe 8 88888 88 88 8 8 ee 


GENUINE 


WESTERN ELECTRIC 


HI-Fl TWEETER 
Also Supplied Complete with Projector 


You'll Need 10 
The Highest Standards of Electronics 
and Mechanical Tolerance Are ‘‘Built- Hl Fl 
in’ This Sensational TWEETER or 


DRIVER UNIT. TWEETER 
FULL FREQUENCY RESPONSE ' , 
TS or Driver Unit 
8 Ohm Vole cot wan Handle up 


to 55 Watts Peak Efticiency— 
Pertect Alignment. 





























Supplied with a breakdown-proof dia 

phragm of modern plastic, replacing FOB 

the old metal type. . 
Completely impervious to climatic N.Y.C Gov'T COST 
changes and corrosion 10 For $49.50 $40.00 


Better WESTERN ELECTRIC DRIVER UNIT 
Buy 4 with REFLEX PROJECTOR 

HERE IT JS!!! 
A Blast-Proof, Blare-Proof Reflex Speaker 


with a Projector especially designed for 
use with the famous WESTERN ELECTRIC 





DRIVER UNIT. 


ry Heavy Gauge metal construction through 
N.Y.C. out, including the main trumpet section, 
gives you peak performance without blar 
4 For $75.00 ing or blasting 
Excellent for Concessions—Ball Parks— 
Schools—and Work 








MACHINERY FOR MANUFACTURING 
ELECTRONIC TUBES 


Large inventory, used approximately 2 
years. Will Sacrifice. 

GAYLIN PRODUCTS CO. 
40 E. 21st St. New York 10, N. Y. 


Western Electric Driver Unit and Srejactes conpliie with 

S P EC | A L! an additional Western Electric Driver Unit for the sen 
t Hy | r 

Lf 7 ionally low price fare $24.95 


F.O.B.N.Y 











25% DEPOSIT WITH ORDER, BALANCE C.O.D. 


MANUEL RLEIM 72, SORT Ae 


ee 8 oe oe ee UmehUmDhLUmDh Um Um UD UD Ue UG US UG UR UG UG UG UG OU Ue OU OU UO OU OR OG 
4Q@Q Queue ee eS eS eS eS ee eee eee eee ee eee ee ee ee ee ee oe 
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MEASUREMENT CORP. 
U.H.F. Model 75 


_ STANDARD (SIGNAL GENERATOR 


ee 5 one range. Output voltage 

o .2 v. balanced to ground. 
round. Modulation: vari- 
r 100 and 1000 cy internal osc]. or 
bui t in modulating ‘amplifi ler 


roe) 


"List Price $1,700.00 $ .00 
OUR PRICE 


(Used) tn Perfect Condition 


Subject to Prior Sale 





SUBMARINE INTERCOMMUNICATING SYSTEM 


INTERIOR UNIT 


Model No. SI-43A 


115 Volts, 60 Cycles - Mfg. by Kegron - 5 channels 


+ = 


weer 
—\@ | 
.'é | 








BRAND NEW ‘49° Saas 
& o SPRAGUE WESTERN 
S—> Aue TEST HEADSET 
1 - NETWORK HE » 
15-A5-1-400-50M Low oes "ane 9 
H504 


a $44 


Terms: Net Cash 





TELEPHONE = 
DIGBY $- 3832 Y 


—14® 6) 


F.0.B. New York City 











GE 100 WATT TRANSMITTER 


Government Cost over $1, oo 00. 
Cost to you .. $14.95 





“1000 ‘VOLT DYNAMOTOR 

1 as plate supn t. Can be 
f General I Remote control start 
ay. Wilts . $8.95 


GASOLINE DRIVEN 


ELECTRIC GENERATORS 


FULLY TESTED TO DELIVER MAXIMUM 
OUTPUT BEFORE SHIPMENT 
ONAN W3M scot tts VAC 60 c 











26.1 ompe, 
1 phase, 2 cyli ga Size 40” 
H x 20° W $295 00 
sip ONAN 5 Kw. 115 V. 40.4 ps, ( 
phase ging 4 nders 18 
RPM "Fully enclosed. Seif-starting. Batter 
ied. Trai nt 4 ymeumatic tires 
Powe Unit 65” I Ww Hi $489.00 
PE- 95 5 kw. tts VAC e phase 
Rem al starting. Gas 
L x 2714" W 
$589.00 
2.0 KW, 115 VDC, 17.4 
‘ RPM 
x and 
Size 30” I, x 23° F 
"$189.00 
HIGH VOLTAGE FUSES 
5,000 V @ 1 Amp. an v @ Amp. B 
SHVI or Littlefuse # 
Either size 25 ea. 
Box of 19.00 





Satisfaction Guaranteed—Order by Mail 
, uals Ge elke aa ll 


Dror ha 


Oe TIT eae oF AMP. 





\ tran Transtat n sly 
\ AC up 2 3 KV. \ 
In, t i V, 60 cy s. Am an 
No” Dx 107 L ‘ 34.50 
JAN TUBES 
RK-6 $13.50 450TL Triode $19.95 
VT-127A —— 2.95 GL-8020 Rectifier 3.95 


304TL Tr 6.95 12DP7 Cathode war 
95 


Case lot of six 120P7, export packed $8.95 aah 





BC-325—-TRANSMITTER 


Wa CW ar Watt phor very 
ted Frequen ange t 





Pa fr scR 2 Pp ng: In 
put Ar and Electror Switch, Nationa 
Né A me (> pe and D.C ages 
fier and Par ‘ 1 1 
abir In ex nt condition "$349.50 





GE AUTO TRANSFORMERS 
300 Watts 60 Cycle 
Type a? BP tapped at 140/150/160 V or 
Type “BR” P ts tapped at 160/170/180 V 
H } ed. State type wanted $2.95 
PANEL LIGHT ASSEMBLY 


Drake tei $ .29 


FRANKEL TEST CLIPS 


Shar Threaded ¢ 


Ins 


20 for $_. 
1000 for $32.00 


phamegnetnd FURNISHED ON: 


Trar ts. Cable, T° 














ABELL DISTRIBUTING co. 
Dept. £3 


5 E. Biddle Street Baltimore 2, Maryland 








At Your 


Service 


—for business 


needs or “opportunities” to 


bringing 


the attention of men asso- 
ciated in executive, man- 
agement, sales and respon- 
sible technical, engineer- 
ing and operating capaci- 
ties with the 
served by the following 


McGraw-Hill publications: 
The 
SEARCHLIGHT 
SECTIONS of 


(Classified 


industries 


Advertising) 
American Machinist 
Aviation Week 
Business Week 
Bus Transportation 
Chemical Engineering 
Coal Age 
Construction Methods 
Electrical Construction 
& Maintenance 
Electrical Merchandising 
Electrical World 
Electronics 
Engineering and Mining 
Journal 
Engineering News-Record 
EK. & M. J. Metal & Mineral 
Markets 
Factory Management and 
Maintenance 
Food Industries 
Operating Engineer 
Power 
Product Engineering 
Textile World 
Welding Engineer 


For advertising rates or other 
information address the 


Classified Advertising Division 


McGRAW-HILL 
PUBLISHING CO., Inc. 


330 West 42nd Street 
New York 18, N. Y. 
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7. 
WwW Q NTED om Cie anil Ccniaties 
Wrand Mew e [J JAN A, roved ! | 
ui PUG EL Mud HuaennaaNNNATTLET PP a 
: “URE” COAXIAL CABLE UG TYPE CONNECTORS — 
WANTED z CONNECTORS : 2 
2 _ 3 Deduct 10% from prices shown = 
300-1000 Mc. si n : = § on orders of 100 or more per type - 
. g. ge S., = AN 4 Price ea. AN # Priceea. = 
P] wee Ee | cee is 
test equipment transmit- |p ben tes | Udame oe 
He | Bewe 28 
ss JG-107/U " 
rs, recvrs. ‘. = 1.45 | UG-108/U ‘1.75 
ters, recvrs., etc . : ie | Uo-e/e 135 
scrip- per = JG- J 1. 
J. H. POOLE No. An.No. tion Each 100 2 o phy e = 
83-1SP (PL259) Plug  28¢ 22¢= 1.05 | UG-155/U 40 
1009 SECURITY BLDG. 83-1SPN(PL259A) Plug  28¢ 29¢= sitcme ta 
LONG BEACH, CALIF. 83-168 (UG176U) Reduc- 15¢ 12¢= 1.38 | UG-156/0 4.25 
pe sires 1 | BSH, 1 
3 ¥ 3-1€ , 
peg 83-1SP or : 1:26 UG- 107 /0 235 
83-1H en Hood 12¢ 10¢= 99 | UG-175/0 115 
WANTED 83-1R (SO239) Recep- 35¢ 28¢= | vausee tn 
“ ,* tacle = 1.08 | UG-201/U 1.22 
Ww. E. Carrier Telephone and Car- oe ne Ansle si 7 ie | Vaan 72 
rier Telegraph Equipment and ter = a a I 
2 1.26 | UG-212/0 4.50 
components. Filters, repeating 83-1T (M358) Con- $1.25 $1.12 = Re 
Coils, Transt Sent nector 3 234 | UG-216/0 8.70 
oils, Transformers, Equalizers. 83-1) (PL-258) June: 85¢ 70¢ = 1.22 | UG-213/0 3.10 
3 1.75 | UG-218/U 6.50 
Type CFI, CF2, H, C, and other 83-22R (UG103U) Recep: 50¢ 40¢ 2 30.00 | UG-222/0 35.00 
carrier equipment, telephone and " acle ; oe | ter, an 
3-22SP (UG102U) Plus 50¢ 40¢s 35.00 | UG-241/0 2:20 
telegraph repeaters. = 28.00  UG-242/U 2.50 
W-6660, Electronics COAXIAL CABLES 2 ee Ey 
330 Weat 42nd St., New York 18, N. ¥ = 63 | U 45/0 Ae 
Pes oe 2:75 | 1.45 
= 1.70 4.50 
WANTED = RGSU..........per 1000 ft: $70.00 UG. SOAyU 130 183 
WESTERN ELECTRIC VACUUM TUBES = RGOU.... per 1000 ft 120.00 UG-61/U_ 2.05 112 
= RGIU 1000 ft. 70.00 UG-61A/U 1.80 
Types 101F, 102F, 2724. 274A or B, 310A = per 1000 Ft 40.00 UG.62/0 28:00 | ‘a 
or B, 311A, 313C, 323A, 328A, 329A, 348A, per 1000 ft 135.00 UG.83/0 ise | aes 
349A, 352A, 373A, 374A, 393A, 394A, 121A Pet 1000 Ft 90.00 UG.85/U 165 r se 
Ballast Lampe. sectronics per 1000 ft.. 100.00 UG-88/U 1.69 | 1.98 
330 West 42nd St, New York 18, N. ¥ oe ieee. Hey : vesy oF = 
per 1000 ft. 320.00 UG-89/U 95 | 1.05 
per 1000 ft. 120.00 = UG-90/U 1.05 | 2.03 
per 1000 ft. 37.50 = UG-91/U 1.25 | 4.70 
per 1000 ft. 175.00 = UG-91A/U 1.05 5.75 
ty ANTED EB per 1000 ft. 55.00 = UG-92/U 1.10 | UG-352/U 6.00 
2 /U.. per 1000 R ea.00 E UG-92A/U 1.35 | UG-287/0 5.25 
: 00 = 25 3-27 
TS-13 AP = ROS Per 1000 ft 73:00 Las | UG250/0  St8 
= RGS8U per 1000 ft. 59.00 1.25 | UG-279/U 2.40 
TS-14 AP = RGs0U pu tee 43.00 1.05 | UG-157/U 4.25 
TS-33 AP = RGU per 1000 ft... 120.00 138 | vate 533 
= Pri d int tity of 500 Ft 2 1.25 | UG-235/0 28.50 
TS-34 AP ie efor et ena 0 30 oo UG-96A/U 1.45 | i” 2 
TS-35 AP ASMA UAE TARANTULA Mn vutsenaniteaivennstorentomrnrvansnanats crane crcaengnesaersane 3 
And other test sets ff. J 4 / 
Also APR-1 and APR-4 Receivers ectronic 3 es 
W-7335, Electronics 
330 West 42nd Street, New York 18, N. Y. 91 Gold St. : Di gby 9-4154 N. Y. 7, N.Y. 
| 
WANTED 
Teletypewriters complete, components or W A N | E D 
parts. Any quantity and condition. 
W-6654, Electronics 
330 West 42nd Street, New York 18, N. Y. 
WANTED bernestinpeag. rpeengpempapsngtiy tenes WANTED TO BUY 
ELECTRONICS SURPLUS 0-848, AN/ APN- Western Electric CF-1, CF-2, CF-3, CF4, 
Complete equipment, components, trans- AN CF-S, CF-6, H, H-1 Carrier, EE100, EE101A 
formers, resistors, gov't surplus, speakers, -788-C, ge Beg og All models teletype. 
sets, etc. Unlimited quantities. Plenty of : or I- p —- A Marine transmiters. All 
ready cash. Write condition and best price E. C.B. switchboards. 
W 7985, Electronics HI-MU ELECTRONICS W-7162, Electronics 
330 West 42nd St., New York 18, N. Y. BOX 105, NEW HAVEN, CONN. 520 North Michigan Ave., Chicago 11, Il. 
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@ SEARCHLIGHT SECTION @ 


TOP TRANSFORMER eh fad 
POWER TRANSFORMERS 1 
500VCT/ pred t iA. a ~ 


1 60vCT/150n a: 6 
PLA “~ TRANSFORMERS 
or 15000V Dbir 
J or 21000V Dbir/95r 

1200VCT/300ma 
FILAMENT uated it 
2.5V/40A GE 
25KVins .... 
2.5V/10A/10KV 
~ SV/10A/20KV_ . 

“gare KENYON 

-$6.95 





$4.50 
SPECIAL TYPES. 
1 ag or 


Tube Checke r oy ‘Ure 

to 11I7V & HV 

Step Up S 
110V 





VOLTAGE REGULATORS— 
VARIACS—POWERSTAT 


CONSTANT V'REG NEW RAYTHEON in 
Out 115V/60cy Cased 60 
$10.95 


200B/175Watt0-135V GR 
Ble, 860W att/0-135V 
STAT inti5V out0-130V 


R 
iK 8.00 
SELSYNS MOTORS GEN ERATORS 


7 NEW SERVO AUTOSYN BENDIX 
« )) eurcr TO RIGID ORDNANCE & 
NAVY SPECIF Removed from New 


Unused MI Gun Directors. TYPE SYN- 
CHROTRANSMITTERS AC 1t15V/60 cy. operation 
continuous heavy duty. PRECISION accuracy as 
for gun-fire control Cost gov't $90 each. 
ibs.—Dimensions 4'2x3'4” Dia. Shaft 5 is dia. 
mford by Bendix, Diehl, Electrolux, Hob 
plete diagrams included. SPECIAL per PAIR $12: 35. 
SYNCHRO-DIFFERENTIALS TYPE 5 Ve + 
7. 
SYNCHRONOUS REPEATER TYPE Itt 
115V/60cy BRONZE UNITS per PAIR 
AUTOSYNS TYPE 5 SOV 60cy per PAIR 
SYNCHRO DIFFERENTIAL TYPE 5/50V 
AUTOSYNS AYII5 26V—s00cy can be used 
24V60cy & instructions TWO f 
GE SELSYN 2155V1/110V 60 c . 
GE SYNCHRONOUS INDUCTOR MOTOR 
SSMY50H36 115V/60cy TORQUE 4002” RPM 75 14.95 
GE tA es TANK GAGE & SELSYN LEVEL 
XMTTR ene aty liquid in one to 3 tanks 

DC/AC HlOVAC 





DIEHL 3 phase MOTOR operates | phase 110V/ 


ae reversible cont duty 1/40 HP 5/8 shaft 
34”L/3450RPM & capacitor used LN 4.95 
HOLTZER CABOT i¢3 phase 1HP/1ISV/60cy 


3450 RPM reversible MOTOR BALL bearing/ 
cont. duty/removed from gun control Moisture 


Pf GOVT COST $180 LN* 18.95 
KOLLSMAN SERVO 403-28775 9.95 
Telephone INVERTER & CONVERTER inpt 43- 
47VDC, Outpt 90V/20cys W.E. NEW 18.00 
CRYSTALS—Mtd FT243 exacting s c. Specs. 

3525Ke 4190Ke 

3735Ke 47 80Ko Saas Ki 

3980Ko 5030Ke ea. 96¢; 3 for $2 


Write for other frequencies. 
Hi Accy Xtal Frequency aero tong 
$1.98 K 





81. 95K in 
ok 5.98! Be22 $4.49 
204 K 3.98 | 4TH0K 98 
12.98 K 3.98 

CRYSTALS- Mra Ovens HiAccy Stability 
010, 5025, 5055Ke, $14.98 

r Variable Condensers 

. A. 150mm1t/3000VgapHF $1.00 

en .. bu UAL [5mmf/sect/3000V 


79 
ae 3 8 Bua? 75mmf /sect/3000V 
1.49 


Cc gs Hy 70H30/> 7 cea 3009V gap... 1.29 
Dd ZT/t2mmt 5000V cap&locknut 
VERNIER DRIVE 10-369mmf, ea. 79¢: 3 for.. 2.00 


MIDGET 3totSmmf midline. ea. 49¢; 5 for 2.00 
VACUUM Condenser 50mmf/7500V. . 1.98 
TAB MONEY BACK GUARANTEE THAT'S 


$3 | ORO tn oe 
HIPPING CHARGES AND 
DEPOSIT PHONE WO 2.72730 







PRECISION RESISTORS 


—, MFG — CHOICE, We ae ai in stock’’ 
11 689 


45000 


N FOR $2.50 
380000 » 


620004 

110000 s00000 621000 

115000 654000 

120000 750000) 

125000 761300 

130000 800000 

135000 100000 

140000 930000 

sa7UbD 950000 

7( 

150000 

155000 600000 

ABOVI FOR $3.50 
> 20 Meg 


9.05 Meg 





ABOVE SIZzbS EACH 75¢ TEN FOR $6.50 
Vacuum Precision Hivolt Resistors 
42 25 6. 7 3, .99 megohms 
3.75 megohms 0.5% yoo ¢ 
TEN 


1, ° 
SPECIAL. ry ‘00a 


R $7.50 
SEALED 12Meq 10K V/9W $1.35a over 10.00 
MVZ8/20 Watt/30 vpocap re 25KV $1.98 @6for 10.00 
MFCIOS ame. feo. JanR-29 $1.98@6for 10.00 
Type 2/20meqgJAN- Roo. 20K V /0.5%oaccy 29.95 
SPRAGUE 30 go 20KV/WW' 2% accy 10.98 


IRC MVE-8/25Watt/40KV mtg Necdberse 3 $1.98 
IRC 100000 ohms 20 position Attenuator 
IRC 250000 ohms 20 position Attenuator 


XTAL DIODES & THERMISTORS 


a 20; 2/$2 ve 1O/$tt 








RADIO, RADAR Equipment 
BC457 Xmtr as is tess tubes 
BC456 Modulator as is less t 
BC456 Mo dul w/Tubes & Dyn Good Used 


BC116263 p/ORCIS0, 150-210Mc w/tubes, 
BCi206 Se.chel Carison BaityRecvr 200-400Kce 
Good Used w naa Special 

Gibson Girl Xmitt 

USN ABF SCRE9S "Re vr = Equip LN* 
BC1066 UHF Batty Revr yo 

BCI-.96 SigGen UHF Bat 

rg Te po (E46 Fq Mtr & Mon sitor 140 to 2 


BCI073 “WaveMir. 150-210McUsed 
APSi3 RevrXmtr, fess tubes LN* 
BC433 wore Compass Revr Less Tubes Used 
APN4 C'RAY IND less tubes 
APN4 RCVR less tubes 
APN4 CR IND & RCVR tess _ 
X BandWavemeter30CM 
Same Mtg & X b 
23AB OSC o & oe to two type N 
coaxial fittings (RG9U etc 
oe a Coax Cavity w/adj hat 300- 


250-Watt Beachmaster peepyye “ade 
Complete. Write tor oe BR NEw 
TO, 


Pulse Xformer H&V GE, goats. UTAH 
specify Type. Write Qty prices 5 o 
Remote Control Units SCR573 & 574 CRB23367 


Revrs Automatic SEND Hy 
Ive switching, on either of 2 channels 
Write for Specs BOTH UNITS 29.95 
es . =.= 
OE a Switches—MICRO, 
ip MU, TOGGLE, etc. 


A) MU/Leaf Sw 3!2” DPNO&NC/I5A |,” 
B) MICROSWITCH Pin Plunger aid (0 “Gi 
C) MICROSWITCH Plunger SPDT 
dD ROS vitae Plunger SPNO 0A 
3E 





T 30¢ 
WITCH foray SPNO'NC @ 
Le Ade SPDT w/reset 65 
PLUNGER Button SPDT @ 
SPNC/30 Amp/Cased @ 
TE DPNO&NC 30¢; SPNO @ 
ART&STOP push button control 
METER 200 MicroampDC G Se 
Sq 5 n 


METER 0-120 Ma RF_ Weston j 


a 5 d Oe 34$12. 95 


METER 3 a Ma RF Weston JAN" 314" $12 95 





Meter List 
FIRE EXTINGUISHER 
CarbonTet PYRENE Iigal 200Ib Self Charging 
w/MTR LN° Shipped dry 
GMF TIME MONTH DATE Clock Stamp LN* 
U 


sed 


$10.98 


6.98 

USN Siren FOGHORN $1.98: 6 fo: 10.00 

CLARE DS-H pi Steppi ne Relay 24/32 
VOC 3-lever 10 step 


7.95 
Rane: Pwrd Headset € ews esti ea. sake 98; 
Pair 


SOCKETS—AIll Mgt 

RCA 5-pin GIANT for 80 RE 2 

. Johnson 4 ve n bayonet 
bare! Ty 

« Joh 7 











Ay 
fy! 
IN2t 2A. 22 12/$10 sh 
S> IN21B, 1N27.$2.00: ie far $17.50 100 for $150 
1N23B, 1N26 NEW $2.75; 10 for aH + 
1N35 Dual Diode 2.69 
DI68391, Therm Componentes $2: K $5 
D170396 HF pwr mea 90¢: 3 for $2.50 ; 
IC Bulb Time Dela 90¢; 3 for $2.50 
Varistor 38C USN *cw20259 coos 298 MAGIC EYE Assembly Amphenol 
\\ /7 THAT'S TAB” MONEY BACK GUARANTEE 
A $3 MIN. ORDER FOB 
BUY ADD SHIPPING CHA 





T. PHONE WO. 2.723 
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ri ommunications Equlp- 





ne. 

Aire raft Radito Corp. 

Alfax Paper & a Co. 

Allen-Bradle Ce 

Allen Co., 

Allied € trol ‘Company, Inc. 

Altec Lansing Corporation 

American Brass Co. 

American Chronoscope Corp. 

American Lava Corp. 

American Phenolic Corporation 

elevision & ‘lio Co. 

n Time Products, Inc. 

Transformer Company 

a Wire & Cable Co. 

Ane her Plastics Co., Ine. 

Ansonia Electrical Company 

Ant: og Div. of General Ani 
& Film 


Arnold antncasticg oe 
Arrow Electronics, 
Art-Lloyd Metal Products “Corp. 
Art Wire & Stamping Company 
Astatic Corporation 
Audak Company 
Audio Development ( 
Ballantine Laboratories, 
Barber Labs., Alfred W. 
Barry Corporation 
Beach-Kuss Co. oe 
Beaver Gear Works = 
Bell Telephone Labor: 
Bendix Aviation Curdecation 



































Eclipse-Pioneer Div. P . 212 
Pacific Division . ass . 244 
Bentley, Harris Mfg. Co. - © 
Bird Electronic Corp. “wea - 221 
Birtcher Corporation A 241 
Biwax Corporation -- 38 
Boonton Radio Corporation. . - 129 
Borg Corp., George W. . M1 
Bradley Laboratories, Inc. -. 246 
Bradshaw Instruments Co. «2 243 
1 1 Wm. ‘ 

4 aboratories, Inc. 213 
Brush Development ——— - 2048 
ineering Co., Ine. . 243 

i 


Burlington Instrument Co. 





Burnell & Company 2 

Cambridge Thermionic Corp 240 
Cannon Electric Development Co. 182 
Capitol Radio Engineering Institute . 241 


Carborundum Company 

Carter Motor Com; 

tralab, Div. ¢ 

tham El 

Chicago Condenser Corporation 7 

Chic "ago Transformer, Div. of Exsex Wire 

a 

Cinch Manufacturing Corp. 

Clare & Co., Py. 

t Mfg. Company, Ine. 

and Container Company 

Cohn Corporation, Sigmund 

Collins Radio Company 

Condenser Products Company 
solidated M yd Products Corp 

| Electric Company 

Cornell-Dubilier Electric Corp 

Cross Co., H oe 

Dano E lee tric C ‘ompany 

























23 
pe . ae 
Dumont Electric ryrecng eee - 228 
Du Mont Laboratories, Inc., Allen B...48, 49 
du Pont de Nemours & Co., E. I. - 
Eastern Air Devices, 231 
Ine 25 
( - .6I 
Electric Indie ator Co. - 216 
Electrical Reactance Corp . 153 


Electro-Motive Mfg. Co. 
Electro 


Products Laboratories . 22 
ne. 
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Erie Resistor Corp. 

Essex Wire Corp. 

Fai ild Camera & Instrument Corp 

Fairchild Recording Equipment Corp... 

Fansteel Metallurgical Corp. 

Federal Telephone & Kadio Corp. 

Ferranti weap Ine. 

Ford stru Co. 

Freed Trans ~&.. Co., Ine. 

Furst Electronics 

Gamewell Company 

General Ceramics & Steatite Corp.. 

General Electric Company 
Apparatus Dept. 
Chemical Dept. 
Electronics Det vt. 

General Endustrice Co. 

General Radio Company 

Glaser Lead Co., Inc. 

Goodmans Industries Ltd. 

Graphite Metailizing Corp. ae 

Gray Resew development Co., Inc 

Handy & Harman 

Harnett Electric Corporation 

Hathaway Instrument Co 

Haydon Mfg. Company, 

H ‘kard © 

























c 

titute of Radio Engineers 
Instrument racic Company 
Internation el Co., Ine. 
Internatio Re aiataued Co. 8, 
1-T-E Circuit Breaker Company ‘ 
Jensen M 
Johnson Compan ¥ 
Jones Div., Howard B., c 
Jones Electronics Co., M 
Kahle Engineering Co. 
Karp Metal Products Co., Ine. 
Electric Co. 
Transformer Co., Ince 
ae Solder Company 
Knights Co., James 
Kobzy Tool Company 
Kulka Electric Mfg. Co., Ine. 
Lampk i ies, Ine. 
Lavoie 
Leland, 
Lenkurt Company 
gekche Enginee reg Compan 






230, 
uch Mfg. Corp. 
Cc. 












168, 















Lewis Spring ifg. Co 

nde Air Peedacte Co 215, 7 
Lord Mfg. Co 
Machlett Laboratories, Ine. 62, 
Magnetic Core Corp. 
Mallory & Co., Ince., P. ¥ ‘ 70, 


R. 
Manning, Maxwell & Moore, Ine 
iectrical Instrument Co 








MeGraw-Hill Book Co., Ine. 210, 
asurements Corporation 
o Instrument C 
Mitien Mfg. Ce 





James 





rings, Inc 
Mitchell- R Insulation Co., Ine 
Mosinee ver Mills Co. 

va Kesearch Laboratories 
lex Corp. of America 






















Moldite Co. « 223 
Varnished Products Corp. . 6A 
National Vuleanized Fibre Co. . 207 
Newar lectric Co. . 243 
New York Transformer Co 199 
Ney Company, J. M 241 
North Amer Inc 185 
Northern Ra c. 237 
Nothelfer Winding Laboratories 248 
O'Neil-Irwin Mfg. Company : 248 
Palinut ¢ ompany, The . 190 
Radio Corp. . 183 
r Tube Corp. . 184 
Co., Ine. 245 
i Corporation 1 
Phalo Plastics Corporation - 224 
Phitco Corporation . 145 
lectre s Company 223 

technic Ke rch & Development 
7 





WHITEHEAD 





STAMPING CO. 


A preferred source of precision-made WASHERS and STAMPINGS. 46 years of ex- 
perience and up-to-the-minute facilities, assure highest quality and service. 


1691 W. Lafayette Bivd. 
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Vertical Sensitivity 


PRECISION 
SERIES ES-500 


+9’ OSCILLOSCOPE 








net price $7 49-50 


Complete with light shield, calibrating screen 
and operating manual. Size 814 x 142 x 18”. 


IMPORTANT FEATURES 


* Wide Range High Sensitivity Vert. Amplified 
Response to 1 Megacycle 
2 Megohm input resistance 

* Vertical Input Step Attenuator. x! 
Additional continuous vernier control 
Cathode follower input circuit 

* Extended Range Horizontal Amplifier 
Response to 5MC. '2 meg. input resistance 

* Linear Multi-Vibrator Sweep Circuit 
10 cycles to 30 KC. Improved circuits 
assure unusual linearity thruout range 

* Amplitude Controlled Synch. Selection 

* “Z" Axis Modulation terminals 

* Phasing Control 

* Audio Monitoring phore jacks plus direct 
access to Hor. and Vert. plates 

* Light Shield and Calibrating Screen 
Removable and rotatable 

* Tube Complement | each type 6J5, 6AKS, 7N7, 
6X5, 2X2. 2 each type 7W7, 5CP1/A CR tube 

* Fully Licensed under patents of A.T.&T. and 

we 


, x10, x100 


* PLUS many ‘‘Precision’’ refinements that must be 
seen to be appreciated. 





The complete Precision line of AM, 
FM and TV instruments will be on dis- 
play at the I.R.E. Radio Engineering 
Show—Booth +222. 








See the new Precision 5” Oscilloscope and Series E-400 
Sweep Signal Generator on display at leading radio 
equipment distributors. Write for catalog fully de- 
scribing the complete line of selected test instruments 
for all phases of AM, FM, and TV 


PRECISION 


APPARATUS CO., 


Inc. 
92-27 Horace Harding Blvd. 
Elmhurst 10, N. Y. 


Export Division: 458 Broadway, N. Y. City, U.S. A 
Cables: MORHANEX 
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AYTTAN 


TUVED-RIBBON 


reprodt rs 





for 


MICROGROOVE oises 
STANDARD pises 
VERTICAL oises 


(Special arms not shown) 


other models for every purpose 








“The Standard by Which Others Are Judged and Valued” 


We have said this often, and we shall repeat it many times because of its 
importance to YOU the listener:—It is futile to buy the most modern 
records, if you do not give them the very BEST pick-up to bring out their 
built-in excellence! 


There is so much in present-day discs, that even a mediocre pick-up is bound 
to bring something out of them. However, to obtain the fullest results of 
which these discs are capable, they must be reproduced with the finest repro- 
ducer for that purpose—the AUDAX TUNED-RIBBON reproducer—operat- 
ing with the extremely low point-pressure and stylus-point required. 


Remember, two singers may both be able to hit “high C” ... yet, one will 
please the ear—the other not at all. There is much more than mere WIDE- 
RANGE to quality reproduction. AUDAX reproducers deliver not merely 
WIDE-RANGE, but also all vital factors essential to highest quality of 
musical performance and unequalled EAR-ACCEPTABILITY. 


“Permanent” points*, whether sapphire, diamond 
or metal, keep their original shape for only a 
limited number of plays . .. then they progres- 
sively destroy record grooves. TUNED-RIBBON 
models permit easy stylus changing—by the owner 
himself . . . very important! 





*Write for « | tary hlet on 


v v v 





the life of permanent needles 


AUDAK COMPANY 


500 Fifth Avenue New York 18 











“Creators of Fine Electro-acoustical Apparatus since 1915” 





VISIT US AT BOOTH NO. 43, RADIO ENGINEERING SHOW 


Potter Instrument Co., Inc. 


ion Apparatus Co., Inc. . 2873 
Precision Paper Tube C Co. a aimine 234 
Presto Recording Corporation 12 
Proctor Soundex Corporation . 227 
Progressive Mfg. Company .. 198 


Pyramid Electric Yo oy 

Quaker City Gear a i 
Radio Corp. of Ameri 
Radio Engineering ca 
Radio Keceptor Com, 
Kahm Instruments Inc 
et ow wipes cages — Express 

div. 


Rawson 
Raytheon Manufac turing Co 
R-B-M Div. of Essex Wire Corp. 
Reeves Soundcraft Corp. 
Resistance Products Co. ee 
Revere Copper & Brass, Inc. .. 
Richardson Company <a 
Roanwell vive) soar apiall 
Rubicon Company . 
Sams & pet Ine. . Howard W. 
Sanborn ¢ ° 






















Sangamo Co. 
+ Div. of | 
Gap Ce........ 


. Hermon Hosmer 242 











Shale pone. et ei, i ee 140 
Shure Brothers, Inc. .......... -. 196 
Sigma Instruments, Inc. .............. 69 
Signal Engineering & Mfg. rR i 
Sisalkraft Company ......... Reawes 240 
Smith Paper, Inc. ........ -_ é 236 
Soldering Specialties ... J os ae 
Sonotone . siete -. 250 
Sorensen & Company, Ine. 31 
Speer Carbon Company as .. 156 
Sperry Gyroscope ( ompany se 
Sprague Electric Company ... 6 
Stackpole Carbon Company .. aa 
Standard Electric Time Co.. 190 
Standard Piezo Company ... 206 


Standard Pressed Steel Co . 248 

Standard Telephones and Cables, Ltd. - 26 

Star Expansion Products Co., In 252 

Stevens Mfg. Co., Geo. 

Steward Manufacturing Co., /DoM 

Stewart Mfg. Corp., F. W. 

Struthers-Dunn, Ine. 

Stupakoff Ceramic & Mfg. Co.. 

Superior Electric Company 
omy y 





Superior Tube 

Sylvania Electri 
Synthane Corpor: 
*h Laboratories 





















Tec 

T cached, : ‘ 
TEL Instrument Company, Ine. 
Telechron, Incorporated — 
Telemark, Inc. 

Telex, Ine. 

Terminal Radio C orp. 
Thompson Corp., George 8. 
ee. rer 
Transicoil C orpor: ation 
Turner Company 

I nion Carbide s Cc arbon Cc orp. 





etrie Di Vickers Inc., A 
Unit of The Sperry Corp. .. 208 
Victoreen Instrument Co. .... -. 162 
Ward Leonard Electric Co. . 144 
Ward Products Corp. 219 
Waterman Products Co., Ine. 247 


Watertown Mfg. Company 
Webster Spring Corp. 

Western Electric Co. oe § 
Westinghouse Electric Corp. : 41 











Weston Electrical Instrument Corp. 16 
Wheeler Insulated W ire 08» Inc. 150 
Whistler & Sons, I B. . 7 














White Dental Mfg o ‘ - 191, 217 
Whi 1 Stam ng Company : jacana ee 
Wiley & Sons, Inc., John ...... 249 
Williams & Co., ¢ K. coer . 206 
Wilson Company, H. A. “ 164 
Wincharger Corporation eae . 244 
Winchester Electronies Co... .. 234 
Workshop Associates, Ine. 225 
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As one of the oldest and most progressive manufacturers of attenuators, we take 
pride in presenting our recent contribution to the users of fine volume controls . . . 
the ““Knee-Action Switch.*”’ This revolutionary type of rotor is now being offered 
on Daven attenuators and switches at no additional cost. 


For longer life and uninterrupted performance, we offer 
a switch with the following advantages: 


% Multiple wiping blades of the ‘‘Knee-Action Switch” 
are enclosed in a tamper-proof housing. 

% Each blade conductor is individually spring loaded, giv- 
ing a perfect balance to the entire conducting surface. 

% Uniform pressure on the contacts and slip rings is 
assured, resulting in low, even contact resistance, over 
the life of the unit. 
The considerably shorter rotor arms, result in lower 
overall switch resistance, due to the reduced conduct- 
ing path. 
For specialized switch applications, where space is 
limited, this new type of switch construction permits up 
to 6 poles on a 234” diameter deck. A greater number 
of poles may now be obtained than heretofore, on all 
smaller diameter units. 


* PATENTED 





“ DAVEN = % 


91 CENTRAL AVENM UE 
NEWARK 4, NEW JERSEY 


RCA SPECIAL RED TUBES 
Minimum life —10,000 hours! 


@ These new RCA Special Red Tubes 
are specifically designed for those in- 
dustrial and commercial applitations 
using small-type tubes but having 
rigid requirements for reliability and 
long tube life. 

As contrasted with their receiving- 
tube counterparts, RCA Special Red 
Tubes feature vastly improved life, 
stability, uniformity, and resistance 
to vibration and impact. Their unique 
structural design makes them capable 
of withstanding shocks of 100 g for 
extended periods. Rigid processing 





and inspection controls provide these 
tubes with a minimum life of 10,000 
hours when they are operated within 
their specified ratings. Extreme care 
in manufacturing combined with pre- 
cision designs account for their un- 


usually close electrical tolerances. 


RCA Application Engineers will 
be pleased to cooperate with you in 
adapting RCA Special Red Tubes to 
your equipment. Write RCA, Com- 


mercial Engineering, Section 42-CR, 


Harrison, New Jersey. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


TUBE DEPARTMENT 


HARRISON, WN. J. 


TABLE OF RECEIVING-TYPE COUNTERPARTS 


5691 eel sets, “eee a eee 
(0.6 A. heater) (0.3 A. heater) 
| oe ee ee 
5693. eee alee Ca 
RCA Special Red Tubes can be used as replace- 
ments for their counterparts in equipment where 
long life, rigid ion, extreme if ity, 
and exceptional stability are needed. 








SEND FOR FREE 
BULLETIN— Booklet 
SRT-1LOOL provides 
complete data on 

RCA Special Red 
Tubes. For your 
copy write to RCA 
Commercial 
Engineering, Section 


o== 
re, 
42-CR, Harrison, N.J - 


RA RADIO CORPORATION of AMERICA 
lee 





